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I. 
NJRC strives to produce reliable and high quality semiconductors. 
NJRC's semiconductors 
are intended for specific applica- 
tions and require proper maintenance 
and handling. 
To enhance the performance 
and service of NJRC's semiconductors, 
the 
devices, 
machinery 
or equipment 
into which they are integrated 
should undergo preventative 
maintenance 
and inspection 
at 
regularly scheduled 
intervals. 
Failure to properly maintain equipment and machinery incorporating 
these products can result in 
catastrophic 
system failures. 


2. 
To ensure the highest levels of reliability, 
NJRC products must always be properly handled. 
The introduction 
of external 
contaminants 
(e.g. dust, oil or cosmetics) 
can result in failures of semiconductor 
products. 


3. 
NJRC offers a variety of semiconductor 
products 
intended for particular applications. 
It is important 
that you select the 
proper component 
for your intended application. 
You may contact NJRC's Sale's Office if you are uncertain about the products 
listed in this catalog. 


4. 
Special care is required in designing devices, machinery or equipment which demand high levels of reliability. 
This is partic- 
ularly important 
when designing 
critical components 
or systems whose failure can foreseeably 
result in situations 
that could 
adversely affect health or safety. 
In designing 
such critical devices, equipment 
or machinery, 
careful consideration 
should be 
given to, amongst other things, their safety design, fail-safe design, back-up and redundancy systems, and diffusion design. 


5. 
The products listed in the catalog may not be appropriate for use in certain equipment where reliability is critical or where the 
products may be subjected to extreme conditions. 
You should consult our sales office before using the products in any of the 
following types of equipment. 


. Aerospace Equipment 
Equipment Used in the Deep sea 
Power Generator Control Equipment (Nuclear, Steam, Hydraulic) 
Life Maintenance 
Medical Equipment 
Fire Alarm/Intruder 
Detector 
Vehicle Control Equipment (automobile, airplane, railroad, _hip, etc.) 
Various Safety Equipment 


6. 
N:lRC's products have been designed and tested to function within controlled environmental 
conditions. 
Do not use products 
under conditions 
that deviate from methods or applications 
specified in this catalog. 
Failure to employ NJRC products in the 
proper applications can lead to deterioration, 
destruction or failure of the products. 
NJRC shall not be responsible for any bodily 
injury, fires or accidents, property damage or any consequential 
damages resulting from the misuse or misapplication 
of its prod- 
ucts. PRODUCTS 
ARE SOLD WITHOUT 
WARRANTY 
OF ANY KIND, EITHER EXPRESS OR IMPLIED, 
INCLUDING 
BUT NOT LIMITED TO ANY IMPLIED 
WARRANTY 
OF MERCHANTABILITY 
OR FITNESS 
FOR A PARTICULAR 
PURPOSE. 


The specifications on this databook are only given for information. without any guarantee as regards either mistakes or omissions. The appli- 
cation circuits in this databook are described only to show representative usages of the product and not intended for the guarantee or permis- 
sion of any right including the industrial rights. 
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INTRODUCTION D 


1. NJRC Naming Standard 
NJRC applies IC naming standard in the following. 


CD Bipolar Example: mM~ 
D - A au 
I 
2 
3 
4 
5 


Item I Classification of items 
NJM -------Bipolar 
monolithic IC 
NJW -------Bi-MOS 
IC 


Item 2 Part Number 
The name of product is shown by three-digit or four-digit number. 
In case of substantial modification 
of circuit or masks, one capital alphabet is added to the name. 
Example: 
NJM2233. -+ NJM2233B 


Item 3 Classification 
of Package 
The codes in [ ] are names defined in NJRC. 


D -------Dual-in-Iine 
plastic mold 
[DIP] 
E -------Dual-in-line 
plastic mini-mold 
[EMP] 
F --------Dual-in-line 
plastic mini-mold 
[MTP-5] 
Quad flat plastic mold 
[QFP] 
*QFP package is indicated by one capital 
alphabet 
(mold size) and one-digit number (lead length and 
forming) after F. 
G--------Dual-in-line 
plastic mini-mold 
L -------Shrunk dual-in-line plastic mold 
M -------Dual-in-line 
plastic mini-mold 
N --------Dual-in-line 
plastic mold 
V -------Dual-in-line 
plastic shrunk mini-mold 
C -------Chip 


[SOP] 
[SDIP] 
[DMP] 
[DIP] 
[SSOP] 


Item 4 Characteristics 
Selection and Screening Option 
Specially selected product or specially screened product are shown by within 
two capital alphabets after a hyphen. 


Item 5 Taping Form 
The taping form is shown by alphanumeric in parentheses. 


® C-MOS Example: 
l:illl MQ8B.EGl- 00 , l:illl Q32lA E fIl} 
12341235 


Item I Classification 
of items 
NJU--------MOS 
IC 
NJW -------Bi-MOS 
IC 


Item 2 Part Number 
The name of product is shown by three-digit 
or four-digit number and one capital alphabet ( series 


product only). 
Example: 
NJU6391A191B/91C 


In case of substantial modification of circuit or masks, 
one capital 
alphabet is added to the name. 


Example: 
NJU6408 
--+ NJU6408B 


Item 3 Classification 
of Package 
The codes in [ ) are names defined in NJRC. 


o -------Dual-in-Iine 
plastic mold 
E -------Dual-in-line 
plastic mini-mold 
F --------Quad flat plastic mold 
Quad flat plastic mold 
*QFP package is indicated by one capital 
alphabet 


(mold size) and one-digit number (lead length and 
forming) after F. 


G--------Dual-in-Iine 
plastic mini-mold 
L -------Shrunk 
dual-in-line plastic mold 
M -------Dual-in-line 
plastic mini-mold 
N --------Dual-in-Iine 
plastic mold 


V -------Dual-in-Iine 
plastic shrunk mini-mold 
C -------Chip 
H ------. TCP ( Tape Carrier Package) 


[DIP) 
[EMP) 
[QFP) 


[SOP) 
[SDIP) 
[DMP) 
[DIP) 
[SSOP) 


Item 4 ROM Code, Title and Screening Option 
LCD Controller Driver 
: Indicating ROM code by a alphanumeric 
after a hyphen. 


Melody IC 
: Indicating Title of the melody by capital 
alphabets after a hyphen. 
Screening Product 
: Indicating Screening level by one capital alphabet after 


a hyphen. 


Item 5 Taping Form 
The taping form is shown by alphanumeric in parentheses. 


CD 78n9 series 
Example: H1.M28M QQ EA - R !Ill 
I 
2 
3 4 
5 
6 


Item I Classification 
of items 
NJM -------Bipolar 
monolithic IC 


Item 2 Part Number 
The name of product is shown by two-digit number and one capital alphabet. 


Item 3 Output Voltage 
The output voltage is shown by two-digit number. 


Item 4 . Classification 
of Package 
The codes in [ ] are names defined in NJRC. 


F --------3 terminal plastic mold(Fully Covered) 
U --------3 terminal plastic mini-mold 
No mark ---- 3 terminal plastic mold 
(Note) : NJM78U79L 
only 


[TO-220F] 
[SOP] 
[TO-92] 
(Note) 


.Output Voltage Accuracy 
The output voltage accuracy is shown by one capital alphabet after package type mark. 


Item 5 Characteristics 
Selection Option 
Specially selected product is shown by within two capital alphabets after a hyphen. 


Item 6 
Taping form 
The taping form is shown by alphanumeric in parentheses. 


@C-MOS 
Example: tilll12lll 
L QQ ITll 
I 
2 
3 4 
5 


Item I Classification 
of items 
NJU--------MOS 
IC 


Item 2 Part Number 
The name of product is shown by four-digit number and one capital alphabet. 


Item 3 Classification 
of Package 
The codes in [ ] are names defined in NJRC. 


L --------3 terminal plastic mold 
U--------3 terminal plastic mini-mold 
[TO-92] 
[SOT-89] 


Item 4 Output Voltage 
The Output voltage is shown by two-digit number. 


Item 5 Taping form 
The taping form is shown by alphanumeric in parentheses. 


QUALITY ASSURANCE SYSTEM 


• 
QUALITY 
ASSURANCE 
SYSTEM 
1. Preface 
In the present circumstance, 
it is not too much to say all electronic 
equipment is produced from the Ie. The electronic 
equipment 
has been upgraded 
with its performance 
and plays important 
role in anY industry. 
And the default 
of the 
equipment might cause a serious problem 
on the system. Thus the industry has required higher quality and reliability of IC 
year after year. 
In compliance 
with 
this requirement, 
we New Japan Radio Co., Ltd. 
(hereinafter 
called we or NJRC) 
maintain the 
quality 
and reliability 
of the product 
by the following 
quality assurance system. To our customers we proffer the product 
which meet the customers requirement. 


2. Policy on the Quality 


Our fundamental policy on the quality is described below. 
With this policy, we are making the utmost 
effort to have the 
highest quality 
of 
the product. 
Not that 
quality 
is secured 
by a department 
but that quality 
is secured by the whole 
company. 
Therefore we lead all worker to understand what quality is the most important. 


3. Quality Assurance System 
Fig. I shows NJRC's quality assurance system from the planning to the shipping. 


(1) Quality Assurance during Development 


CD Design 
We design the product to meet the customer's requirement 
by close communications. 
For the quality of the design we check production technology, development data and quality information by Design 
Review (DR). 


@ Test Production 
The test products are assessed the characteristic 
and the reliability. 
The reliability 
evaluation 
method 
and condition 
shall be performed 
by ED-4741(EIAJ) 
specification. 


® Mass Production 
The mass production 
is able to be started after consideration 
of process capability, yield result, reliability test 
result and customer's evaluation of ES (Engineering Sample). 


(2) Quality Assurance during Mass Production 


CD Environment Control 
The environment during IC production 
effect importantly the quality and the reliability. 
We control properly the temperature, 
the humidity and the dust in fabrication. 
Especially 
we make 
the utmost 
effort to improve the cleanliness 
for the dust control is the most important factor. 


® Quality Control of Raw Material 
We make effort 
to improve 
the quality of 
the raw 
material 
by 
quality approval 
of the materials, 
the 
purchasing 
specification, 
incoming inspection 
and close communication 
with the vendors. 


® Process Control 
We make effort to avoid scattering products by the standardization 
and automatic system. 


We check the performance 
and the quality by the QC inspection. 
We feed back these results to the production 
department 
to maintain the stable process. 
Fig. 2 shows an example of process control. 


® Changing Control 
We have the changing 
control system 
to avoid troubles by changing of the design, the process, the materials 
or the equipment. 
On this system, 
the changing of 
specification 
or characteristic 
is performed 
after customer's 
approval. 


(§) Supervision of Entrustment Productions 
In case 
of entrusting 
production, 
we recognize 
the companies 
after 
evaluating 
their management 
attitude, 
technical ability, production record and quality information including the audit. 
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4. Reliability Tests 
We apply the reliability 
tests to new product, modified product (design, production 
equipment, process, 
materials) 
and 
reliability 
monitor test. 
The reliability tests are performed in accordance 
with EIAJ ED-4701. Example ofreliability 
tests 
are in the following. 


Test Item 
Test Condition 


Steady Stale Life 
Ta=125'C, max voltage applied 
lOOOh 


High Temperature Storage 
Ta=125'C 
lOOOh 


Temperature Humidity-Bias 
85'C, 85%, max voltage applied 
lOOOh 


Humidity 
85'C,85% 
lOOOh 


Soldering Heat 
260'C, 100ec 


Thermal Shock 
0'C(5min) - 
loo'C(5min), Liquid Phase 
IOcycles 


Temperature Cycling 
-40'C(30min) 
- 
125'C(30min), Atmospheric Phase 
lOOcycles 


Pressure Cooker 
121'C, 100%,2.03 X IO'Pa 
looh 


Solderability 
230'C, 5s, Flux used 


E.S.D 
C=200pF, R=OO, V=2OOV 


5. Customer Returning and Failure Analysis 
In case of device trouble on the customer's 
operation, 
Fig.3 shows 
customer returning and failure analysis route. 
Fig.4 
shows failure analysis procedure of customer's returning. 
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Technical Depl. 


ProductionDepl. 


Measures 
Indication 


Failure 
Analysis 


I.Soldering 
Methods 
The recommended 
soldering methods for each package are shown in the following table. 


(1) Recommended 
Soldering Methods Table 
Through-Hole 
mounted device type package 


PKG 
REFLOW 
FLOW 
IRON 
PKG 
REFLOW 
FLOW 
IR9N 


TO-92 
0 
0 
0 
SDIP22 
0 
0 
0 


To-220F 
0 
0 
0 
SDIP24 
0 
0 
0 


DIP8 
0 
0 
0 
SDIP28 
0 
0 
0 


DIPl4 
0 
0 
0 
SDIP30 
0 
0 
0 


DIPl6 
0 
0 
0 
SDIP42 
0 
0 
0 


DIPI8 
0 
0 
0 
SDIP56 
0 
0 
0 


DIP20 
0 
0 
0 
SIP8 
0 
0 
0 


DIn2 
0 
0 
0 
ZIP I6 
0 
0 
0 


DIn8 
0 
0 
0 


DIP40 
0 
0 
0 


PKG 
REFLOW 
FLOW 
IRON 
PKG 
REFLOW 
FLOW 
IRON 


SOT-89 
0" 
X 
0 
SSOPS 
0 
X 
0 


MTP-5 
O*' 
X 
0 
SSOPI4 
0 
X 
0 


DMP8 
0" 
0.3 
0 
SSOPI6 
0 
X 
0 


DMPI4 
0 
0 
0 
ssono 
0 
X 
0 


DMPI6 
0 
0 
0 
sson4 
0 
0 
0 


DMno 
0 
X 
0 
QFP44-AI 
0 
X 
0 


DMn4 
0 
0 
0 
QFP44-Bl 
0 
X 
0 


SDMP30 
0 
0 
0 
QFP56-AI 
0 
X 
0 


EMP8 
0 
0 
0 
QFP64-B2 
0 
X 
0 


EMPI4 
0 
0 
0 
QFP64-B3 
0 
X 
0 


SOP8 
0 
0 
0 
QFP64-Cl 
0 
X 
0 


SOPI8 
0 
0 
0 
QFP64-C2 
0 
X 
0 


sono 
0 
0 
0 
QFP64-D1 
0 
X 
0 


son2 
0 
0 
0 
QFP64-EI 
0 
X 
0 


son8 
0 
0 
0 
QFP8o-CI 
0 
X 
0 


SOP40 
0 
0 
0 
QFP80-C2 
0 
X 
0 


QFPlOO-CI 
0 
X 
0 


QFPIOQ-C2 
0 
X 
0 


QFP64-GI 
0 
0" 
0 


QFP8o-GI 
0 
0" 
0 


QFP IOQ-G1 
0 
0" 
0 
o:Twice soldering is allowed. 
*I:Once soldering only. 
*2:NJM2073M,NJMOP-07M 
and NJM5532M once soldering only. 


*3:Expect NJM2073M,NJMOP-07M,NJM5532M. 
*4:Some of devices are allowed only once. 
x : Don't apply. 


(2) Soldering Temperature 
Profile of Reflow 
Recommended 
reflow soldering temperature profile is in the following. 


I d I 


'I 
,- 
I 


(3) Soldering Temperature 
Profile of Flow 
Recommended 
flow soldering temperature profile is in the following. 


I 
I 
I C 
I. 
I, 


(4) Soldering Temperature Profile of Iron 
Recommended 
iron soldering temperature profile is in the following. 


At I lead 
Temperature: 
within 300-340'C 
Time 
: within 3sec 


a : Temperature ramping rate 
b : Pre-heating 
Temperature 
Time 


c : Temperature ramping rate 
d : Main heating Temperature 


Time 


e : Ramping rate 


I'C -7'C/see 
150'C 
60-120see 
1'C -7'C/see 
240'C max 
within 1Osee 
7'C/sec max 


Note: The temperature mentioned are 


measured on the surface of mold resin. 


a : Temperature ramping rate 
b : Pre-heating 
Temperature 
Time 


c : Main heating Temperature 


Time 
d : Ramping rate 


1'C-7'C/see 
150'C 
6O-120sec 
240'C max 
within lOsec 
7'C/sec max 


Note: The temperature mentioned are 


measured on the surface of mold resin. 


(5) Note 


It is not good for IC's reliability to keep Ie High temperature for long time within limit of recommended 
ranges. 


Please finish soldering as soon as possible within limit of recommended 
ranges. 


(1) Mounting 
Be sure to use within 7days after opening and to apply 2nd soldering within 3days. 
Be sure to apply soldering within twice. 


(2) Storage 
It is better to keep ICs at following condition. 


Temperature: 
5-40'C, 
Humidity: 
40-60% 


(3) Baking 
In case of keeping except above condition, be sure to apply baking. 


Baking Method: 
Ta=125'C. 
over 16h 


3. Flux Cleaning 
Please clean f1ux,because halogen compound in flux is badly affected to products. The example of flux cleaning is in 
the following. 


Frequency 
Power 
Temperature 
Time 


: 28kHz 
: 20W/I 
: 40'C 
: between 30-40sec 


CAUTION: 
Don't brush ink marking face while cleaning. 
To take care the products resonation and touch directly to the vibrator. 


4.Recommended 
Solder Pads for Surface Mount Package 
Recommended 
solder pads for each package are shown as follows. 
Please take easiness 
of mounting, 
reliability 
of bonding, 
prevention 
of solder bridge, 
margin 
of pattern 
area into 
consideration 
when designing the solder pads. 


PKG 
b 
I 
e 
!ill 
~ 
DMP8 
0.72 
1.27 
3.81 
6.10 
1.27 


DMPI4 
0.72 
1.27 
7.62 
6.10 
1.27 


DMPI6 
0.72 
1.27 
8.89 
6.10 
1.27 


DMP20 
0.72 
1.27 
8.55 
6.10 
0.95 
DMP24 
0.72 
1.27 
13.97 
9.53 
1.27 


SDMP30 
0.60 
1.27 
14.00 
9.53 
1.00 


SOP8 
0.76 
1.27 
3.81 
4.00 
1.27 


SOPI8 
0.76 
1.27 
10.16 
4.90 
1.27 


SOP20 
0.76 
1.27 
11.43 
4.90 
1.27 


SOP22 
0.76 
1.27 
12.70 
4.90 
1.27 


SOP28 
0.76 
1.27 
16.51 
7.00 
1.27 


SOP4O 
0.76 
1.27 
24.13 
8.90 
1.27 


EMP8 
0.72 
1.27 
3.81 
5.72 
1.27 


EMPI4 
0.72 
1.27 
7.62 
5.72 
1.27 


SSOP8 
0.35 
1.00 
1.95 
5.90 
0.65 
SSOPI4 
0.35 
1.00 
3.90 
5.90 
0.65 
SSOPI6 
0.35 
1.00 
4.55 
5.90 
0.65 
SSOP20 
0.35 
1.00 
5.85 
5.90 
0.65 
SSOP24 
0.45 
1.00 
8.80 
7.30 
0.80 


PKG 
MOLD SIZE 
b 
I 
~ 
MID 
MIE 
QFP44-AI 
lOX 10 
0.50 
1.20 
0.80 
10.4 
10.4 


QFP44-BI 
14X 14 
0.70 
1.80 
1.00 
14.4 
14.4 
QFP56-AI 
lOX 10 
0.35 
1.20 
0.65 
10.4 
10.4 


QFP64-B2 
14X 14 
0.50 
1.60 
0.80 
14.4 
14.4 


QFP64-B3 
14X 14 
0.50 
1.40 
0.80 
14.4 
14.4 
QFP64-CI 
20X 
14 
0.70 
2.80 
1.00 
20.4 
14.4 


QFP64-C2 
20X 
14 
0.70 
2.00 
1.00 
20.4 
14.4 


QFP64-DI 
lOX 10 
0.20 
1.00 
0.50 
10.4 
10.4 
QFP64-EI 
14X 14 
0.50 
1.30 
0.80 
14.4 
14.4 
QFP80-CI 
20X 
14 
0.50 
2.80 
0.80 
20.4 
14.4 
QFP8O-Cl 
20X 
14 
0.50 
2.80 
0.80 
20.4 
14.4 
QFP80-C2 
20X 
14 
0.50 
2.00 
0.80 
20.4 
14.4 
QFP IOO-CI 
20X 
14 
0.35 
2.80 
0.65 
20.4 
14.4 
QFPI OO-CI 
20X 
14 
0.35 
2.80 
0.65 
20.4 
14.4 
QFP100-C2 
20X 
14 
0.35 
2.00 
0.65 
20.4 
14.4 
QfP64..GI 
14 X 14 
0.50 
1.00 
0.80 
14.4 
14.4 
QFP80-GI 
14X 14 
0.35 
1.00 
0.65 
14.4 
14.4 
QFP IOO-GI 
14X 14 
0.20 
1.00 
0.50 
14.4 
14.4 


Note: These solder pads dimensions are just examples. 


When designing PCB, please estimate the pattern carefully. 
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1. Definition of Absolute Maximum Rating (Ta = 25'C) 
NJRC defmes maximum ratings as the values of voltage, current, temperature,power 
dissipation etc, which should 
not be exceeded at any time, otherwise deterioration 
or destruction 
of the IC may take place. 
Maximum 
values and 
limits published should be taken into consideration 
at all times when using or "designing 
in " NJRC Ie's. 


(1) Maximum Voltage Ratings 
Specify the maximum limitation of supply and input voltages. 
Maximum 
values 
and limits published should be 
taken into consideration 
at all times when using or "designing 
in " NJRC Ie's. 


(2) Maximum Current Ratings 
Specify 
the maximum 
limitation of input 
and output current. 
Maximum 
values and limits published should be 
taken into consideration 
at all times when using or "designing 
in " NJRC Ie's. 


(3) Maximum Temperature Ratings 
Specify the maximum limitation of operating 
and storage 
temperature. 
Maximum 
values and limits 
published should be taken into consideration 
at all times when using or "designing 
in "NJRC Ie's. The operating 
temperature range is the ambient temperature 
range that IC operates just normally. 
The electrical 
characteristics 
of the ICs specified 
at 25'C 
are not 
guaranteed 
to apply at the extremes of the 
operating temperature range. 


(4) Maximum Power Dissipation Rating 
Specify the maximum 
limitation 
of power dissipation. 
Maximum 
values 
and limits published 
should be 
taken into consideration 
at all times when using or·" designing in" 
NJRC Ie's. 
The power dissipation is mentioned following formula. 


Po = (Tj - Ta) I 0ja 
Where 
PD 
Tj 
Ta 
Oja 


: Power Dissipation 
: Junction Temperature 
: Ambient Temperature 
: Thermal Resistance 


(w) 
('C) 
('C) 
(w/'C) 


As Tj is normally constant, the maximum power dissipation at a particular ambient 
temperature 
is determined 
by the thermal resistance 
of the package. 
which is in 
turn determined 
by it's dimensions and materials used in it's manufacture. 


As a rule the smaller the package. the lower it's maximum power dissipation. 


Note: Exceeding any of the maximum ratings, even briefly lead to deterioration in IC performance 
or even destruction. 


PACKAGE B 


PACKAGE OUTLINE TABLE 


Suffix 
3Pin 
5Pin 
8Pin 
9Pin 
14Pin 
16Pin 
18Pin 
20Pin 
22Pin 


TO-92 
L01 
0 
- 
- 
- 
- 
- 
- 
- 
- 


TQ.-220F 
F 
0 
- 
- 
- 
- 
- 
- 
- 
- 


SOT-89 
U 
0 
- 
- 
- 
- 
- 
- 
- 
- 


MTP-5 
F 
- 
0 
- 
- 
- 
- 
- 
- 
- 


DIP 
D/N 
- 
- 
0 
- 
0 
0 
0 
0 
0 


SDIP 
L 
- 
- 
- 
- 
- 
- 
- 
- 
0 


DMP 
M 
- 
- 
0 
- 
0 
0 
- 
0*2 
- 


SOP 
G 
- 
- 
0 
- 
- 
- 
0 
0 
0 


EMP 
E 
- 
- 
0 
- 
0 
- 
- 
- 
- 


SSOP 
V 
- 
- 
0 
- 
0 
0 
- 
0 
- 


SIP 
S/L 
- 
- 
0 
0 
- 
- 
- 
- 
- 


ZIP 
S 
- 
- 
- 
- 
- 
0 
- 
- 
- 


QFP 
F 
- 
- 
- 
- 
- 
- 
- 
- 
- 


SuffIX 
24Pin 
28Pin 
30Pin 
40Pin 
42Pin 
44Pin 
56Pin 
64Pin 
80Pin 
100Pin 


DIP 
D/N 
0*3 
- 
- 
0 
- 
- 
- 
- 
- 
- 


SDIP 
L 
0 
0 
0 
- 
0 
- 
0 
- 
- 
- 


DMP 
M 
0 
- 
0*4 
- 
0 
- 
- 
- 
- 
- 


SOP 
G 
0*3 
0 
- 
0 
- 
- 
- 
- 
- 
- 


EMP 
E 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 


SSOP 
V 
0 
- 
- 
- 
- 
- 
- 
- 
- 
- 


SIP 
S/L 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 


ZIP 
S 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 


QFP 
F 
- 
- 
- 
- 
- 
0 
0 
0 
0 
0 


*1) Except NJM78L,NJM79LSeries 


*2) Lead pitch: O.95rnm 


*3) These two packages are applied to only NJU9702. 


*4) Lead pitch: l.Ornm(SDMP-30) 


PACKAGE CODE TABLE 


• 
PACKAGE CODE TABLE(NJRC 
YS. EIAJ CODE) 
The package codes using in this Data Book are NJRC codes defmed by NJRC. 
EW 
codes which correspond to NJRC codes are shown as follows. 


NJRCCODE 
EIAJCODE 
NJRCCODE 
EIAJCODE 


<DIP> 
<SOP> 


DIP8 
*DIPOO8-P-0300 
SOP8 
*SOPOO8-P-0225 


DIPl4 
*DIPOI4-P-0300 
SOPl8 
*SOPOI8-P-0300 


DIPl6 
*DIPOI6-P-0300 
SOP20 
*SOP020-P-0300 


DIPl8 
*DIPOI8-P-0300 
SOP22 
*SOP022-P-0300 


DIP20 
*DIP020-P-0300 
SOP24 
*SOP024-P-0450 


DIP22 
*DIP022-P-04OO 
SOP28 
*SOP028-P-0375 


DIP24 
*DIP024-P-06OO 
SOP40 
*SOP040-P-0450 


DIP40 
*DIP040-P-06OO 
<EMP> 
<SDIP> 
EMP8 
*SOLOO8-P-OI50 
SDIP22 
SDIP022-P-0300 
EMPl4 
*SOLOI4-P-OI50 


SDIP24 
SDIP024-P-0300 
<SSOP> 
SDIP28 
SDIP028-P-04OO(Similar) 
SDIP30 
SDIP030-P-04OO 
SSOP8 
SSOPOO8-P-0225 
SDIP42 
SDIP042-P-06OO 
SSOPl4 
SSOPOl4-P-0225 


SDIP56 
SDIP056-P-06OO 
SSOPl6 
SSOPOl6-P-0225 


<SIPIZIP> 
SSOP20 
SSOP020-P-0225 
SSOP24 
SSOP024-P-0300 
SIP8 
*SIPOO8-P-OOOO 
<QFP> 
SIP9 
*SIP009-P-OOOO(Similar) 
SIP9* 
*SIP009-P-OOOO 
QFP44-Al 
*QFP044-P-101O 


ZlP16 
*ZIPOl6-P-0325 
QFP44-Bl 
*QFP044-P-14l4 


<TO> 
QFP56-Al 
*QFP056-P-101O 


QFP64-B2 
*QFP064-P-14l4-(1) 
Note 


TO-92(Viny Bag) 
SC-43A 
QFP64-B3 
*QFP064-P-14l4-(2) 
Note 


TO-92(Taping) 
SC-43A 
QFP64-El 
*QFP064-P-14l4-(3) 
Note 
TO-220F 
SC-67 
QFP64-Cl 
*QFP064-P-1420-(1) 
Note 


<MTP/SOT> 
QFP64-C2 
*QFP064-P-1420-(2) 
Note 


QFP64-Dl 
*QFP064-P-101O 


SOT-89 
SC-62 
QFP80-Cl 
*QFP080-P.-1420-(1) 
Note 


MTP-5 
SC-74A 
QFP80-Cl 
*QFP080-P-1420-(2) 
Note 


<DMP> 
QFP80-C2 
*QFP080-P-1420-(3) 
Note 


QFPI OO-CI 
*QFPlOO-P-1420-(1) 
Note 


DMP8 
- 
(250miJ) 
QFPI OO-CI 
*QFPlOO-P-1420-(2) 
Note 


DMPl4 
- 
(250mi1) 
QFPI OO-C2 
*QFPlOO-P-1420-(3) 
Note 
DMPl6 
- 
(250mi1) 
QFP64-Gl 
LQFP064-P-14l4 


DMP20 
- 
(250mil) 
QFP80-Gl 
LQFP080-P-14l4 


DMP24 
*SOP-024-P-0375 
QFP IOO-Gl 
LQFPOlOO-P-14l4 


SDMP30 
SSOP030-P-0375 
DMP42 
- 
(450min 


Note: ElAJ code 'efines mold dimensions of the package exactly, but lead dimensions are defined loosely. 


There are ,orne similar packages in accordance with the same EW 
code. 


NJRC adds the mark(-(x),x:number) 
after EW 
code to distinguish them each other. 
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~ 


ci 


~~ 
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~ 
~-~-~C> 
0.15 


0-10' 
11' 


~ 
~,-. 
__ 
0_.3±_'.J 
__ 
-:-1ctt7$~1 0-.12-@~1 


0-10· 


~ 


0-10· 


~ 


00 
+'~ 
ci 


~ 


Mold 
Base 


'II~~~- 
----r--r-----=- 
-10 
0.15 
.:1 


c::i 
Unit:mm 


Mold 
Base 


~ 
~_. 
__ 
0_.3_±O_.130_--r_1 
=$-1-0.1-2-@-1 


16.0.0 .• 
0-10" 


14.0.0.3 
T 
33 


49 0 


32 


~ 
~ 


'" 
'" 
~ 
~ 


64 
0 
0 
17 


1jk 
~ 


0.35.0.1 
0.12 
<91 


14.0+0.3 


60 
41 
0 


40 


i 
i 


<:> 
<:> 
~ 
~ 


0 
0 
21 


+ 


0-10' 
T 
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II 
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~ 
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i 
~ 
¥~~~-:-'1~1 
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--lG- 
\ 
E 


~ 


14.0+0.3 
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50 


i 
i 
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26 
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25 
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PACKING II 


GENERAL DESCRIPTIONjPACKING 
SPECIFICATION 


• 
GENERAL DESCRIPTION 


NJRC delivers ICs in 4 methods of plastic tube container, two kind of Taping, tray and vinyl bag packing. 
Except adhesive tape treated anti electorostatic 
and contain carbon are using as the ESD (Electrostatic 
Discharge 


Damage) protection . 


• 
PACKING SPECIFICATION TABLE 


Packing Type 
PKG 
Plastic tube 
Taping 


Adhesive 
I 
Emboss 
Tray 
Vinyl Bag 


<DIP> 


DIP8 
0 
- 
- 
- 
- 
-------------- - --------------- 
---------------- 
--------------- 
---------------- 
50pes/tube 


DIPl4 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
25pcs/tube 


DIPl6 
'0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 


25pcs/tube 


DIPl8 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
20pes/tube 


DIP20 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
20pes/tube 


DIP22 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
20pes/tube 


DIP40 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
lOpes/tube 
<SDIP> 


SDIP22 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
25pcs/tube 


SDIP24 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
2Opcs/tube 


SDIP28 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
------------ ---- 


20pes/tube 


SDIP30 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
20pes/tube 


SDIP42 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
--------------- 
---------------- 
l4pcs/tube 


SDIP56 
0 
- 
- 
- 
- 
------------- -- --------------- 
---------------- 
--------------- 
---------------- 
lOpes/tube 
<SIP> 


SIP8 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- ~--------------- 
---------------- 
25pcs/tube 


SIP9 
0 
- 
- 
- 
- 


--------------- 
--------------- 
---------------- 
------------- -- ---------------- 


25pcs/tube 


SIP9* 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
------------- -- ---------------- 
20pes/tube 


ZIPl6 
0 
- 
- 
- 
- 
--------------- 
--------------- 
---------------- 
------------- -- ---------------- 
20pes/tube 
<TO> 
- 
------_Q_----- 
- 
- 
------_Q_------ 
--------------- 
---------------- 
--------------- 
TO-92 
2,QOOpcs/reel 
500pcslbag 
2.O<lODcslbox 


TO-220F 
- 
- 
- 
_______ 
(1_______ 
--------------- 
--------------- 
---------------- 
--------------- 
- 
lOOncslba" 


<SOT / MTP> 


SOT-89 
0 
- 
------_Q_---- 
- 
--------------- 
--------------- 
-- --------------- 
---------------- 
25pcs/tube 
1.00000s/reel 
- 


MTP-5 
- 
------_Q_------ 
- 
--------------- 
--------------- 
--------------- 
------------ ---- 


3.000ncs/reel 
- 


-------N.,,;}ttpMAtJdiDCD 
...lM. ------3-1 


<DMP> 


DMP8 


DMP42 


<SOP> 


SOP8 


SOP40 


<EMP> 


EMP8 


EMP14 


<SSOP> 


SSOP8 


Packing Type 


Taping 
Adhesive 
Emboss 


------~------- -------~------ -------~------- --------------- 
---------------- 
l00pcs/tube 
2, 
s/reel 
______ S2_______ 
_ 
~______ 
_ 
~_______ 
_ 
_ 


5 
s/reel 


______ S2_______ 
_ 
~______ 
_ 
~_______ 
_ 
_ 


50pes/tube 
s/reel 


______ S2_______ 
_ 
~_______ 
_ 
~_______ 
_ 
_ 


50pes/tube 
s/reel 


______ S2_______ 
_ 
~_______ 
_ 
_ 
25 
s/tube 
1,5 
s/reel 
______ S2_______ 
_ 
~______ 
_ 
_ 


25 
s/tube 
1,5 
s/reel 


______ S2_______ 
_ 
_ 


20pes/tube 


25pcs/tube 
2, 
s/reel 


______ S2_______ 
_ 
~~~_~____ 
_ 
~_______ 
_ 
_ 
25 
s/tube 
2, 
s/reel 


____~~~_C!______ 
~~~_~____ 
_ 
~_______ 
_ 
_ 


o 
---15pcs7t~~------------------ ----------------------------------------------- 


--------------- 
--------------- 
-------~------- --------------- 
---------------- 
2, 
s/reel 


--------------- 
--------------- 
-------~------- --------------- 
---------------- 
2, 
s/reel 


--------------- --------------- 
-------~------- --------------- 
---------------- 
2, 
s/reel 


--------------- 
--------------- 
-------~------- --------------- 
---------------- 
2, 
s/reel 


--------------- 
----~~~-~-----------~------- --------------- 
---------------- 
2, 
s/reel 


Packing Type 
PKG 
·Plastic tube 
Taping 
I 
Tray 
Vinyl Bag 
Adhesive 
Emboss 


<QFP> 
- 
- 
- 
0 
- 
QFP44 - * * 


--------------- 
--------------- 
------ 
- ------ 
--Sopcsltray---- 
------------- 
- 
0 
- 
QFP56 - * * 
--------------- 
------ 
- -- ------ 
---------------- 
---5~~tt~y---- ---------------- 
- 
0 
- 
QFP64 -* * 
--------------- 
--------- 
------ 
------ ---------- ---5~~tt~y---- ---------------- 


- 
0 
- 
QFP80 - * * 


--------------- 
--------- ------ 
---------------- 
--------------- 
---------------- 
50pcsltray 
- 
0 
- 
QFPIOO -* * 
--------------- 
--------------- 
--------_._------ 
---SOpcs7iray--- 
---------------- 


<TAB> 
Q'ty depends on product type ( Reel or Tray). 


<CHIP> 
Q'ty depends on product type ( Tray only). 
<WAFER> 
Q'ty depends on product type . 


• 
Plastic Tube Container Dimensions 
DIP, SDIP, SIP, ZIP, DMP, SDMP, SOP, EMP, SOT 
packages 
can pack in the plastic tube container the dimensions are 


mentioned as follows. 


465 


~2.9(Hole 
for stopper) 


l.Thickness 
0.5 


2.Malerial 
PYC 


3.Stopper 
Stick Pin 


4.Contents 
DIP8-5Opcsltube 


(2) Plastic Tube Container dimensions for DIP14/l6 


5 
2-912.9 
5 
~~~~':'- 
±~__ 
mn=1f % 
I. 
494 
.1 


'1'0 
~ 
.~ 
.. 


~ 


\I' 
....,; 


\.~..•. 


I. 
I. 
4.3 .1 


13.2 


l.Thickness 
0.5 


2.Material 
PYC 


3.Stopper 
·Slick Pin 


4.Conlenls 
DIPl4-25pcsllube 


DIPl6-25pcsltube 


-E~-------~-][-----=------~3% 
I. 
508 
.1 


I.Thickness 
0.6 


2.Material 
PYC 


3.stopper 
Rubber Knob 


4.Contents 
DIP20-2Opcsltube 


I 


4.3 
. 


--etL 
2-¢2.9 


£_(H_O_le_l __ 
"_ 


I 


I 


~J.O) 
=-- 
, 
I 
~ 
I: 


7.5 


I 


.. 


i 
,g 
I 
~ 
on 


I.Thickness 
0.6 


2.Material 
PYC 


3.Stopper 
Stick Pin 


4.Contents 
DIP22-2Opcsltube 


6.3 
I. 


-t=--= ~-- ---- --=-3£-- -- - -=- --- 
- --~j-~- 


I 
558 
I 


...,.,; 


00.... 


l.Thickness 
0.5 


2.Malerial 
PVC 


3.Slopper 
Rubber Knob 


4.Conlenls 
DIP40 
lOpes/tube 


1/ 


2-~2'9 
~ 
(Hole) 
~=~-------}E~---------------=-{iL- 
I 
4N 
I 


I.Thickness 
0.5 


~. 
2.Material 
PVC 


3.Stopper 
Stick Pin 


~ 
4.Contents 
SDIP22-25pcsltube 


I 


\1\ 
I 
~~ 
.... 


f'~ 
13.2 


-E 
IE------------, 
~ 
-------------------- 
-~---------~d 
~ 


I 
505 
I 


N 
ci 
+l 
00.,; 
- 
- 


I.Thickness 
0.5 


2.Material 
PVC 


3.Stoppe, 
Rubber Knob 


4.Contents 
SDIP24 
20pcsltube 


I.Thickness 
0.6 


2.Malerial 
PVC 


3.Slopper 
Stick Pin 


4.Conlenls 
SDIP28 
20peS/lube 


1 
i 


/HOle 
-==-=-~~~~------~~-~}f-=-=---~--~-----= 
% 


I 
568 
I 


I.Thickness 
0.6 


2.Malerial 
PVC 


3.Slopper 
Stick Pin 


4.Conlenls 
SDIP30 
20peS/lube 


-c-----~-------~~--------~~~ 


I 
550 
I 


'"~ 


'" 
<D 


- 


l.Thickness 
0.5 


2.Material 
PYC 


3.stopper 
Rubber 
Knob 


4.Contents 
SDIP42 
14pcs/tube 


-[-----~-------JE-~-----n---~3 % 


I 
558 
I 


M 
on 


"";: 


~ 


l.Thickness 
0.5 


2.Material 
PYC 


3.Stopper 
Rubber Knob 


4.Contents 
SDIP56 
lOpes/tube 


3.Plastic Tube Container for single-in-line plastic mold 


(1) Plastic Tube Container dimensions for SIP8 


I 
~1! 
Jl ~I- 


I-.L':::: 


I 
129 
I 
tri----j} 


I 
11.4 
I 


l.Length 
505 
2.Thickness 0.5 
3.Material 
PVC 
3.Stopper 
Rubber Knob 
4.Contents SIP8 25pcsltube 


l.Length 
580±2 
2.Thickness 0.5 
3.Material 
PVC 
4.Stopper 
Rubber Knob 
5.Contents SIP9 25pcsltube 


l.Length 
460 
2.Thickness 0.75 
3.Material 
PVC 
4.Stopper 
Rubber Knob 
5.Contents SIP9 20pcsltube 


I 


14.2 
I 
I 
13.5 
I 
[[I ;;JJ~ 
l.Length 
513 


2.Thickness 
0.6 


3.Material 
PVC 


4.Stopper 
Rubber Knob 


5.Contents 
ZIPl6 
20pcsltube 


4.Plastic Tube Container for Three terminal plastic mini mold 
(I) Plastic Tube Container dimensions for SOT89 


5.Plastic 
Tube Container 
for dual-in-line 
plastic 
mini mold 


(1) Plastic 
Tube Container 
dimensions 
for DMP8/l4/l6/20 


l.Length 
515±2 


2.Thickness 
0.6 


3.Material 
PVC 


4.Stopper 
Rubber Knob 


5.Contents 
DMP8 
lOOpcs/tube 


DMPl41l6l20 
5Opcs/tube 


l.Length 
410±2 


2.Thickness 
0.6 


3.Material 
PVC 


4.stopper 
Rubber Knob 


5.Contents 
25pcs/tuPe 


l.Length 
EMP 8: 517±2 


EMPI4: 454±2 


2.Thickness 0.6 


3.Material 
PVC 


4.Stopper 
Rubber Knob 


5.Contents 
EMP8 
100pcs/tube 


EMP 14 5Opcs/tube 


'II 


! 


3.8 


I 
I 


4.8 r 


l.Length 
280.5 


7.0 
2.Thickness 
0.5 


3.Material 
PYC 


8.0 
4.Stopper 
Rubber 
Knob 


Unit:mm 
5.Contents 
SOP8 
50pcsltube 


I 


8.6 
I 
I 
I' 
:: 
I 
I 


C=====j 


I. 
I 
::.1 
I 


~ 
~ 
N 
- 
N 


- 
~... 


<:>-' 


l.Length 
400 


2.Thickness 
0.5 


3.Material 
PYC 


4.Stopper 
Rubber Knob 


5.Contents 
SOPI8 
25pcsltube 


SOP20 
25pcs/tube 


S0P22 
25pcsltube 


I ' 


I.Length 
430 


2.Thickness 
0.5 


3.Material 
PYC 


4.Stopper 
Rubber Knob 


5.Contenls 
SOP40 
15pcsltube 


• 
Taping Dimensions 
There are two types of taping packing, 
Adhesive 
Taping in accordance 
with EIAJ standard ET-7101 
"Packaging 
of 


Electronic 
Components 
on Continuous 
Tapes ( Adhesive 
Types)" 
and 
Emboss 
carrier taping in accordance 
with 1IS 


standard C-0806 
"Packaging 
of Electronic Components on Continuous Tapes ( Surface Mounting Device )". 


~ 
PKG 


Item 
~ 


Reel Diameter (mm) 


Tape Width 
(mm) 


Pich 
(mm) 


Contents 
(pes) 


EMP 
I 
DMP 
ISDMP 


8 pin 
114 pin I 8 pin 114 pin 1 16 pin 120 pin I 24 pin 130 pin 


~ 300 
I 
I 
I 
I 


32 
I 
I 
I 
I 


12 


I 
I 
I 
I 


2000 
I 1500 
1 1500 


000000000000000000000 
000000 
~D~OD600 
Pull-out 
Direction 


Reel Diameter(mm) 


Tape Width (mm) 


~ 300 


32 


12 


2000 


Pitch 


Contents 


(mm) 


(psc) 


00000000000000000000 


8 
18 
20 
QnD 


Pull-out 
Direction 


~ 360 


18 


12.7 


2000 


Tl 


2000 


T3 


~ 


EMP 
DMP 


Item 
8 pin 
14 pin 
8 pin 
8 pin 
14 pin 
16 pin 
20 pin 


Reel Diameter 
(mm) 
¢ 330 
- 
- 
- 
- 
- 
- 


Tape Width 
(mm) 
12 
16 
12 
16 
- 
- 
- 


Pich 
(mm) 
8 
- 
- 
12 
- 
- 
- 


Contents 
(pes) 
2000 
- 
- 
- 
- 
- 
- 


TEl 
TEl 
TE3 
TEl 
TEl 
TEl 
TEl 
---------- 
---------- 
--------- 
--------- 
---------- 
---------- 
----------- 


Pull-out 
rID [ill 00 
~ 
[ill lID [ID 


Direction 
c:=:> 
TE2 
TE2 
TE4 
TE2 
TE2 
TE2 
TE2 
---------- 
---------- 
--------- 
--------- 
---------- 
---------- 
----------- 


rID [ID aD 
~ 
lID [ill em 


~ 


SSOP 
MTP 
SOT-89 


Item 
8 pin 
14 pin 
16 pin 
20 pin 
24 pin 
5 pin 
3 pin 


Reel Diameter (mm) 
¢ 255 
- 
- 
- 
¢ 300 
¢ 178 
- 


Tape 
Width(mm) 
12 
- 
- 
- 
16 
8 
12 


Pitch 
(mm) 
8 
- 
- 
- 
12 
4 
8 


Contents 
(pes) 
2000 
- 
- 
- 
- 
3000 
1000 


TEl 
TEl 
TEl 
TEl 
TEl 
TEl 
TEl 


---------- 
--------- 
--------- 
--------- 
--------- 
---------- 
----------- 


~ 
un nD rID rm 
l ° o~o O{ rn 
G 
Pull-out 


Direction 
c:=:> 
TE2 
TE2 
TE2 
TE2 
TE2 
TE2 
TE2 


---------- 
---------- 
--------- 
--------- 
---------- 
---------- 
----------- 


GJ an 
~ 
em lID 
l ° o~o O{ m 


~ 


SOP 


Item 
8 pin 
18 pin 
22 pin 
28 pin 


Reel Diameter 
(mm) 
330 
- 
- 
- 


Tape Width 
(mm) 
12 
24 
- 
- 


Pich 
(mm) 
8 
12 
- 
- 


Contents 
(pes) 
3000 
2000 
- 
- 


TEl 
TEl 
TEl 
TEl 


----------- 
------------ 
------------ 
------------ 
em lID rro rro 
g 
Pull-out 


Direction 
==:> 
TE2 
TE2 
TE2 
TE2 
----------- 
------------ 
----------- 
------------ 


~ 
lID lID lID 


DMP8/14/16/20/24 
SDMP30,EMP8/14 
Symbol 
Size 


Do 
1.0+g·' 


E 
3.0±0.1 


G 
4.0 


H 
8.0 


J 
6.0 


K 
26.0±0.1 
Po 
4.0±0.1 
PI 
12.0±0.1 


W 
32.0±0.3 


Symbol 
Size 


A 
¢300±2 


B 
¢80± I 
0 
'II 16±0.8 


W 
34±1 


t 
2 


Pull-out beginning: 
Empty part 80-100cm+Adhesive 
Tape 20cm 
Pull-out end: Empty part 80-100cm 


SOP8/18 
20 
Symbol 
Size 


Do 
1.0±0.1 


G 
4.0 
II 
8.0 
J 
6.0 
K 
26.0±0.1 
Po 
4.0±0.1 
P, 
12.0±0.1 


W 
32.0±0.3 


W, 
16.0 


W2 
16.0 


Symbol 
Size 


A 
~ 300±2 


B 
~80±1 
0 
~ 16±0.5 


W 
34±1 


t 
2 


Pull-out beginning: 
Empty part more than 9Ocm+Adhesive Tape 20cm 
Pull-out end: Empty part more than 80cm 


c::::::> Pull·out 
direction 


"p 


Symbol 
Size 
P 
12.7±0.1 


Po 
12.7±0.3 


PI 
3.85±0.7 


F" F2 
2.5"'81 
W 
18·(t'.k~ 
Wo 
6.0 
W, 
9.5±0.5 
W2 
0.5 


Ho 
l6.0±0.5 


HI 
24.7MAX 
'IDa 
'I4.O±0.2 


"hI, "hz 
2.0MAX 


"P 
1.0 


II 
0.6±0.3 


12 
1.5MAX 


A 
2.5 


Symbol 


A 
B 
D 


W 


c=;> 
Pull·out 
direction 


"p 
"p 


360 


89 


30 


43.0 


3.0 


Pull-out beginning: 
Empty part more than 5 devices+Layer 
paper more than lOOOmm 
Pull-out end: Empty part more than 5 devices+layer 
paper more than lOOOmm 


Zigzag type 


(25 devices winding) 
Tape 
size is the same as Tl/T2 
type 


Taping 
start 
indication 
(To be indicated 
the same on the other side) 


iTrade 
mark 
and Company 
name 


OMP8 
Unit: nun 
Symbol 
Size 
Remark 
A 
7.1±0.1 
Bottom Size 
B 
5.4±0.1 
Bottom Size 


Do 
1.55± 0.05 


01 
2.05±0.1 


E 
1.75±0.1 


F 
7.5±0.1 


Po 
4.0±0.1 
PI 
l2.0±0.1 
pz 
2.0±0.1 


T 
0.3±0.05 


Tz 
2.3 


W 
l6.0±0.3 


WI 
13.5 
Thickness O.IMAX 


Symbol 


A 


B 


C 
o 


E 


W 


WI 


Unit: nun 
Size 
330±2 
80±1 
l3±0.5 
21±0.8 
2±0.5 
17.5+z.0 


2.5MAX 


flDG 
--n2 


t>l 


~ 


'" 


at 
~ 


~ 


Pull-out direction 
TEl 


P, 
Po 
flDG 
42- 


at 
~ ft1 


~ 


Pull-out direction 


TE2 


Pull-out beginning: 
Empty part more than 20 embosses+Cover 
tape more than one around reel 
Pull-out end: Empty part more than 20 embosses 


DMP8 
Unit:mm 
Symbol 
Size 
Remark 
A 
5.4±0.1 
Boltom Size 
B 
7.3±0.1 
BoltomSize 
Do 
1.5+0..,\ 


DI 
1.7±0.1 
E 
1.75±0.1 
F 
5.5±0.05 
Po 
4.0±0.1 
PI 
8.0±0.1 
P2 
2.0±0.05 
T 
0.3±0.05 
T2 
2.4 


W 
12.0±0.3 


WI 
9.5 
Thickness 0.1MAX 


Symbol 
Size 
A 
~ 330±2 


B 
~ 80.0±1 


C 
I~13.0±0.5 
D 
I~21.0±0.8 


E 
2.0±0.5 


W 
14.0±1.5 


WI 
2.5MAX 
1 


Pull-out beginning: 
Empty part more than 20 embosses+Cover 
tape more than one around reel 
Pull-out end: Empty part more than 20 embosses 


DMPI4jl6j20 
Unit: nun 
Symbol 
Size 
Remark 
A 
7.4±0.1 
Bottom Size 
B 
10.4±0.1 
Bottom Size 
Do 
15'8' 


DI 
l.7±0.1 


E 
1.75±0.1 


F 
7.5±0.1 


Po 
4.0±0.1 


PI 
12.0±0.1 


Pz 
2.0±0.1 


T 
0.3±0.05 


TI 
- 


Tz 
2.3 


W 
16.0±0.3 


WI 
13.5 
Thickness O.IMAX 


Symbol 
Size 
A 
¢ 330±2 
B 
¢80±1 


C 
I¢ 13.0±0.5 


D 
I;21.0±0.8 


E 
2.0±0.5 


W 
19.0io 


WI 
2.5MAX 


Pull-out beginning: 
Empty part more than 20 embosses+Cover 
tape more than one around reel 
Pull-out end: Empty part more than 20 embosses 


EMP8 
EMPI4 
Unit:mm 
Symbol 
Size 
Size 
Remark 
A 
6.6±0.1 
6.6±0.1 
Bottom Size 
B 
5.4±0.1 
9.1±0.1 
Bottom Size 
Do 
1.5+8' 
IS~·I 


01 
l.7±0.1 
7.1±0.1 
E 
l.75±0.1 
1.75±0.1 


F 
5.5±0.05 
7.5±0.05 
Po 
4.0±0.1 
4.0±0.1 
PI 
8.0±0.1 
8.0±0.1 
P2 
2.0±0.05 
2.0±0.1 
T 
0.3±0.05 
0.3±0.05 
T2 
2.2 
2.2 


W 
12.0±0.3 
16.0±0.3 


WI 
9.5 
13.5 
Thickness O.IMAX 


EMP8 
EMP14 
Symbol 
Size 
Size 


A 
1>330±2 
1>330 
±2 


B 
80.0± 1.0 
1>80.0±1.0 


C 
13.0±0.5 
1>13.0±0.5 


f) 
21.0±1.0 
1>21.0±1.0 
-_. _. 


2.0±0.5 
E 
2.0±0.5 


W 
14.0±1.5 
19.0~~o 


WI 
2.5MAX 
2.5MAX 


Pull-out beginning: 
Empty part more than 20 embosses+Cover 
tape more than one around reel 
Pull-out end: Empty part more than 20 embosses 


SOP8 
SOPI8 
SOP22 
SOP28 
Unit:mm 


Symbol 
Size 
Size 
Size 
Size 
Remark 


A 
6.7 
8.4 
8.4 
10.8 


B 
5.5 
12.0 
14.5 
19.2 


D 
1.55 
1.55 
1.55 
1.55 


Dl 
2.0 
2.05 
2.05 
2.05 


E 
1.75 
1.75 
1.75 
1.75 


F 
5.5 
11.5 
11.5 
11.5 


Po 
4.0 
4.0 
4.0 
4.0 


PI 
8.0 
12.0 
12.0 
12.0 


P2 
2.0 
2.0 
2.0 
2.0 


T 
0.3 
0.3 
0.3 
0.3 


T2 
2.51 
2.86 
2.86 
3.36 


W 
12.0 
24.0 
24.0 
24.0 


SOP8 
SOPI8I22128 


Symbol 
Size 
Size 


A 
j\ 330±2 
j\ 330±2 


B 
j\ 80±1 
j\ 80±1 


C 
j\ 13±0.5 
j\ 13±0.5 


D 
j\21±0.5 
j\ 21 ±0.5 


E 
2±0.5 
2±0.5 


W 
14±1.5 
24.4±2.0 


t 
2±0.5 
2±0.5 


~ 


Pull-out beginning: 
Empty part more than 500mm+Cover 
tape more than 400mm 
Pull-out end: Empty part more than 500mm+Cover 
tape more than 400mm 


SSOP8 
SSOP141l6 
SSOP20 
Unit: mm 


Symbol 
Size 
Size 
Size 
Remark 
A 
6.70±0.1 
6.9S±0.1 
6.70±0.1 
Bottom-Hl.3mm 


B 
3.9±0.1 
S.4±0.1 
6.9±0.1 
Bottom-Hl.3mm 
Do 
I.SS±O.OS 
I.SS±O.OS 
I.SS±O.OS 


01 
I.SS±O.l 
I.SS±O.l 
I.SS±O.l 


E 
I.7S±O.l 
I.7S±O.l 
1.7S±0.1 


F 
S.S±O.OS 
S.S±O.OS 
S.S±O.OS 
Po 
4.0±0.1 
4.0±0.1 
4.0±0.1 


PI 
8.0±0.1 
8.0±0.1 
8.0±0.1 


P2 
2.0±0.OS 
2.0±0.OS 
2.0±0.OS 
T 
0.3±0.OS 
O.3±O.OS 
O.3±O.OS 
T2 
2.2 
2.2 
2.2 
W 
12.0±0.3 
12.0±0.3 
l2.0±0.3 
WI 
9.5 
9.5 
9.S 
Thickness 0.1 MAX 


Symbol 
Size 


A 
¢ 2SS± 1 


B 
¢ 80±1 


C 
¢ 13±0.2 
0 
¢ 24±0.5 


E 
2±0.5 
W 
14±I.S 
W, 
2±0.2 


t.Qo 
----t!- 


t<l 


'" 
1 
~ 


w 


1",11 
.•. 


~ 


Pull-out beginning: 
Empty part more than 20 embosses+Cover 
tape more than one around reel 


Pull-out end: Empty part more than 20 embosses 


SSOP24 


Symbol 
Size 


A 
8.3 


B 
10.5 


Do 
1.55 


D, 
2.05 


E 
1.75 


F 
7.5 


Po 
4.0 
P, 
12.0 


pz 
2.0 


T 
0.3 


Tz 
2.86 


W 
16.0 


-1 


Symbol 
Size 


A 
~ 330±2 
B 
~ 80±1 


C 
~ 13±0.5 
D 
~ 21 ±0.5 


E 
2±0.5 
W 
16.4± 
1.5 
W, 
2±0.2 


Pull-out beginning: 
Empty part more than 500mm+Cover 
tape more than 400mm 
Pull-out end: Empty part more than 500mm 


Symbol 
Size 
Remark 
A 
3.2±0.1 
Bottom Size 
B 
3.23±0.1 
Bottom Size 
Do 
I.S~I 
01 
1.0 


E 
I.7S±O.1 


F 
3.S±0.OS 


Po 
4.0±U 


PI 
4.0±0.1 


P2 
2.0±0.OS 


T 
0.27±0.OS 


T2 
I.SS 


W 
8.0±0.3 


WI 
S.5±O.OS 
Thickness 0.1 MAX 


Symbol 
Size 


A 
1>178±2 
B 
1>7S±1 


C 
1>13±0.S 
0 
1>21±0.8 


E 
2±0.S 


W 
7.S 


W, 
2 


Pull-out beginning: 
Empty part more than 20 embosses+Cover 
tape more than one around reel 
Pull-out end: Empty part more than 20 embosses 


Symbol 
Size 
Remark 


A 
4.9±0.1 
Bottom Size 


B 
4.S±0.1 
Bottom Size 


Do 
I.s::I·1 


E 
I.S±O.1 


F 
S.6S±0.OS 


Po 
4.0±0.1 


PI 
8.0±0.1 


P2 
2.0±0.OS 


T 
O.3±O.OS 


T2 
2.0 


W 
12.0±0.3 


WI 
9.S 
Thickness 
0.1 MAX 


Symbol 
Size 


A 
~ 178±2 


B 
~ 80±1 


C 
~ 13±0.S 


D 
~ 21±0.8 


E 
2±0.5 


W 
14±1.S 


WI 
2+0·1 


-''"' 


p" 


p, 
p, 
T, 


~ 


:;: 


_1l2 
Pull-out 
direction 


TEl 


Pull-out beginning: 
Empty part more than 4Omm+Cover tape more than 500mm 


Pull-out end: Empty part more than 40mm 


• 
Tray Dimensions 
Two types of soft and hard tray are using as a QFP packing, the dimensions are shown in below. 
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Polypropylene (Anti Electnstatic treatment) 


Maximum Conents 
50pcs 


Material 
CooductiveVinylQUoride Resin 


Maximum 
Contents 
50pcs 
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Material 
Conductive Resin 


Maximum Contents 
50pcs 
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Material 
Conductive 
Resin 


Maximum 
Contents 
50pcs 
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h 
QQlCJDCJCJCJCJD 
[gCJCJCJCJCJCJCJCJCJ 
DCJCJCJCJCJCJCJDCJ 
Bg]CJCJCJD 
CJCJCJCJC 


Polystyrene (Anti Electrostatic treatment) 
Maximum Conents 
50pcs 


(6) Hard Tray Dimensions for QFP64-DI 
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13.0±O.l 


lO.8±O.1 


9.4S±O.l 


Material 


Maximum 
Contents 


Polystyrene 


50pcs 
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Material 
Polystyrene 


Maximum Contents 
50pcs 
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A-A expansion 
sketch of cross section 
/3 


Note) 


1) * Size indicates 
resin thickness 
included 


2) Tape is used with 35mm width wide type 


3) Tape rolling length is 20m long 


(2) Standard 
Form 
of Shipping 
Out 


CDTape 
dimensions 


J 


Structural 
specification 


Name 
Material 
I 
Basefilm 
Polyimide 


2 
Cond uctive body 
Cu. thin film 
Plating 
Electroless 
tin platine 


3 
Sealing 
Material 
Epoxi type 


4 
Bump 
Gold 


Symbol 
Size 
Remark 


A 
24.8 MAX 
Effective 
area 


B 
60.0 MAX 
Effective 
area 
D 
1.981 


F 
28.977 


Po 
4.75 


PI 
61.75MAX 


W 
34.975 


Symbol 
Size 


A 
~ 330 


B 
~ 105 


C 
~ 25.9 
D 
4.0±0.2 


W 
37.0±0.5 


t 
2.5MAX 


* Material: 
Styrol 


(Prevention 
of electrification) 


Caniertape 
: 201 m 


Lead tape 
: 2± 
1m 


Conductive 
tape : 201 m 


Saparalor 
: 201 m 


Name 
Number 
of· 
Size 
Material 
contained 


Reel 
- 
~ 330x23w 
Styrol 


Outer Box 
I reel 
343x336x50 
Cardbroad 


Package 
bag 
I reel 
44Ox480xO.08 
Sheet for prevention 
of electrification 


AUDIO II 
------------- 


AUDIO 
SIGNAL 
ICs 
CROSS 
REFERENCE 


NJRC 
EQUVALENT 
PRODUCTS 
BY 
OTHER 
COMPANIES 


FUNCTIONS 
Types 
N· 
S 
MITSUBISHI 
SONY 
ROHM 
SGS 
OTHERS 


NJM386D 
LM386N 


NJM386L 


NJM386M 


Single 
NJM386BD 
LM386N4 


NJM386BL 


NJM386BM 


NJM2070D 


NJM2070M 


NJM21lJD 
MC34119P 


POWER 


NJM2113L 


BT.L. 
NJM2113M 
MC34119M 


AMPLIFIER 
NJM2113E 
MC34119D 


NJM2113V 


NJM207JD 
TDA2822M 


NJM2073M 


NJM2073S 


NJM2076D 


Dual 
NJM2076M 


NJM2076S 


NJM2096D 


NJM2096M 


NJM2096S 


NJM387D 
LM387N 


NJM387L 
PRE 
NJM387M 
AMPLIFIER 
for 
Head 
NJM2067D 


Phone Stereo 
NJM2067M 
BA3404F 


PRE-POWER 
AMPLIFIER 
NJM2128M 


NJM2035D 
STEREO 
MODULATOR 
NJM2035M 


NJM2072D 
SIGNALLEVELSENSOR 
NJM2072M 


ACIlVE BASSEXPANDER 
NJM2106M 


RF AMPUflER FORCD PLAYER 
NJM2117V 
M51593FP 
CXAl571N 


NJM2063AD 


NJM2063AM 


N.R. 
NJM2065AD 


NJM2065AM 


DOLBY 
NJM2085M 
TDA7335 


NJM2177L 
M69032P 


NJM2177FB3 
SURROUND 
NJM2177AL 


NJM2InAFB3 


NJWl102L 


NJWl102FGl 


NJM21lOM 


MONORALMIC AMPLIFIER 
NJM21lOV 


NJM2118M 


NJM2118V 


NJM2520D 


NJM2520M 


NJM2520V 


AUDIO 
SWITCH 
NJM2520L 


NJM2521D 


NJM2521M 


NJM252IV 


NJM2521L 
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NJM386 


• 
GENERAL DESCRIPTION 
The NJM386 is a power amplifier designed for use in low voltage 
consumer applications. 
The gain is internally set to 20 to keep external 
part count low, but the addition of an external resistor and capacitor 
between pins 1 and 8 will increase the gain to any value up to 200. 
The inputs are ground reference 
while the output is automatically 
biased to one half the supply voltage. The quiescent 
power drain is 
only 24 milliwatts 
when operating 
from a 6 volt supply, making the 
NJM386 
ideal for battery operation. 


• 
Operating Voltage 


• 
Minimum External Components 


• 
Low Operating Current 
• 
Voltage Gain 
• 
Single Supply Operation 
• 
Self-centering of Output Offset Voltage 
• 
Package Outline 
DIPS, SIPS, DMPS 
• 
Bipolar Technology 


(3mA) 


(20-200) 


• 
AM-FM radio amplifiers 


• 
Portable 
tape 
player 
amplifiers 


• 
Intercoms 


• 
TV sound systems 


• 
Line drivers 


• 
Uitrasconic drivers 


• 
Small 
servo 
drivers 


• 
Power 
converters 


• PACKAGE OUTLINE 


~ 
Q 


IJ.386D 
IJ.388. 


~ 


IJ.386l 


PIN CONNECTION 
1. 
GAIN 
2. 
-INPUT 


3. 
+INPUT 
4. 
GND 
5. 
OUTPUT 
6. V' 
7. 
BYPASS 
8. 
GAIN 


OUTPUT 


5 


NJM386 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
IS 
V 


Power Dissipation 
PD 
(DlP8) 
700 
mW 


(SIP8) 
800 
mW 


(DMPS) 
300 
mW 


Input Voltage 
Range 
V,N 
±0.4 
V 


Operating 
Temperature 
Range 
Topr 
-20-+70 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
4 
- 
12 
Y 


Operating 
Current 
Ice 
Y+=6Y. 
VtN=O 
- 
3 
8 
mA 


Output 
Power 
(note 2) 
Po 
Y+=6V, 
RL =80, 
THD= 
10% 
250 
325 
- 
mW 


Y+=9Y, 
RL = 160, THD= 
10% 
- 
500 
- 
mW 


Voltage 
Gain 
Av 
V+=6f, 
f=lkHz 
24 
26 
28 
dB 


IO}'F from Pin 
I to 8 
43 
46 
49 
dB 


Bandwidth 
BW 
V+=6V, 
Pins 
I and 8 Open 
300 
- 
kHz 


Total 
Harmonic 
Distortion 
THD 
V+=6V, 
RL =80, 
POUT= 125mW 
- 
0.2 
- 
% 


f= IkHz, Pins 
1 and 8 open 


Power 
Supply 
Rejection 
Ratio 
SYR 
Y+=6Y, 
f= IkHz, CBVPASS=IO}'F 
- 
50 
- 
dB 


Pins 
I and 8 Open 


Input 
Resistance 
RtN 
- 
50 
- 
kQ 
V+=6Y, 
Pins 2 and 3 Open 
Input 
Bias Current 
IB 
- 
250 
- 
nA 


INPUT:J 


IOkr 


220pF+1 


5 
, 
F"" 


INPUT:J 
'°'1 
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NJM386 


800 
SIP 


700 
DIP 


c0 
600 
.~ 
0. 
.v; 
500 
is 
~ 
400 
~ 
0 
DMP 
0.. 


300 


Po 


(mWl 
200 


100 


0 
-25 


• 
Prevention of Oscillation 
It is recommended 
to insert capacitors 
at around 
the supply 
source 
and the GND 
pins with the value of O.I}l F and 
more than 
lOO}lF which 
are featuring 
higher 
frequency 
efficiency. 
When start of oscillation 
accordingly 
to the load condition, 
it is recommendable 
to insert the resistor 
of Ion and the 


capacitor 
of O.047}lF 
between 
the output 
and the GND 
pins. 


• 
How to use the Input Resistor (TYP. 
50kOl 
The input 
resistors 
have much deviation 
in value generally, 
so that it is recommended 
not to use them as the constant 


of the circuit 
The countermesure 
to be recommended 
si to apply the resistor of higher in value, which is so higher to be able 
to ignore the input deviation(3kn 
approximately) 
in parallel application. 


NJM386 


• 
Maintenance 
of Output Offset Voltage 
By making 
connection 
of both input 
pins with low value resistors 
(below 
IOKO approximately) 
to GND, 
the output 
offset voltage is automatically 
set in the medium 
range value of the supply source. However, 
the DC Gain 
of NJM386 
is 


approximately 
at 20 times 
in value, so that when keeping 
one side input 
pin open, 
and the other 
side to GND 
on DC 


condition. 
The voltage 
drop 
caused 
by input 
resistor 
X input 
bias current, 
that is, (input 
resistor 
X input 
bias current) 


X 20 times voltage 
is to be added 
to the output 
offset voltage, 
and that the medium 
range output 
voltage 
is to be sheared, 
which 
in the result, 
no distortion 
output 
oscillation 
range shall 
be decreased. 
In regard 
to dealing 
with the input 
pin, it is recommendable 
to put the input 
pin into the GND 
at first, and the other 


side of signal 
input 
pin, to be connected 
into GND 
with the resistor 
of less than 
about 
10KO on DC condition 
• 
Concerning Cross-Over Distortion 
NJM386 
in application, 
the cross-over 
distortion 
is to be generated 
in the high band 
operation. 


The countermeasure 
for that, 
it is recommendable 
to have it replaced 
with NJM386B 
(But, be earful 
in prevention 
of 


oscillation). 
And for prevention 
of the cross-over distortion, 
it is recommendable 
to apply NJM20n, 
NJM2073. 
• 
The Application Purpose and Recommended 
Value of the External parts. 


EXTERNAL 
APPLICATION PURPOSE 
RECOMMENDED 
PARTS 
YALUE 
REMARKS 


Rs 
Current like nois reduction 
Below 10 KO 
The noise becomes high when the input pin opend. 
YOQstabilization 
CIN 
YOQstabilization 
I,uF 
It is not required 
in case when there is no DC offset in th 
input signal. 


CPI 
Y+ stabilization 
;:Ccup 
It can be decreased 
in value when the output 
impedance 
source is low. 


CP2 
Oscillation 
prevention 
O.I,uF 
Insert near around the supply source and GND 
pins. 
CB 
Ripple rejection to Yoby way of 
47,uF 
It is not required when the Y+ is stabilized. 
Y+ 


Co 
Oscillation 
prevention 
0.047,uF 
To be decided in value according to load condition. 
Ro 
Oscillation 
prevention 
100 
To be decided in value according to load condition. 
Ccup 
Output DC Decoupling 
220,uF when 
Low band cutoff frequency(fL) shall be decided by CcupRL. 
RL =80 
When Ccup is less in value, fL is to be increased. 


Cl:'I1 


V1N ------I 


Nsw 3tJpIlIJA.JiD CD.•./JrJ.------4-5 


According 
to this method, when applicating 
DC voltage, Vmute to -INPUT 
PIN, the output vOltage Vo at voltage gain 
Av will be, 
Vo =V+ /2-Vmute*Av 
It is the way that the muting 
shall 
be proceeded 
by keeping 
Vo saturating 
at the GND 
side. Now, 
the output 
is 
saturated, 
so that there is no leakage 
of muting. 
However, 
when the peak value of signal 
input 
is increased 
higher 
than 
about 
the value of 1/4 Vmute, 
the leakage 
of muting 
shall 
be started. 
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O.6-0.7V 
tJ 


It is the way, originally 
that the pin which 
is to be used for adjusting 
the gain of NLM386, 
but to have it applied 
in connecting 
to GND 
side, and by doing 
so, to stop the earely stage motion, 
but keeping 
on for muting 
operation. 
The earely 
stage motion 
shall 
be stopped, 
therefore, 
the precise 
muting 
shall 
be proceeded 
wit.h less leakage 
on 
operation. 


By this way, the bias circuit 
within lC, to be stopped 
and then, 
further 
for stopping 
motion 
of driver 
level, and at 
the output 
level. However, 
the input 
level alone 
is operating, 
so that 
a slight 
leakage 
of signal 
to the output 
pin 
through 
inside resistor 
to be occured. 
The leakage 
level is to be inverse proportion 
to load, therefore, 
it is necessary 
to check accordingly 
through 
the load condition. 
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(Note) 
Improper 
Muting 
Circuit 
Never to apply 
with the Muting 
Circuit, 
because 
of the fact that, there are cases when the muting 
does not 
operate 
depending 
on IC to be used. 
- 
- _. 


The way how to connect 
the BY PASS 
PIN to GND. 


Low Distortion 
Power Wienbridge Oscillator 
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• 
WIDE RANGE APPLICATION 
NJM386 
is a small 
output 
power 
amplifier 
with minimum 
external 
parts, 
and also the gain of which 
is fixed, yet it 
can be made changeable 
in value, too. 


GAIN 
CONTROL 
To make the NJM386 
a more versatile 
amplifier, 
two pins (I and 8) are provieded 
the gain cantara!. 
With pins 
I and 
8 open the 1.35kO resistor 
sets the gain at 20 (26dB). 
If a capacitor 
is put from pin I to 8, bypassing 
the 1.35kOresistor, 


the gain will go up to 200 (46dB). If a resistor 
is placed 
in series with the capacitor. 
the gain can be set to any value from 
20 to 200. Gain 
contorol 
can also be done by capacitively 
coupling 
a resistor 
(or FET) 
from pin 
I to ground. 
Additional 
external 
components 
can be placed 
in parallel 
with the internal 
feedback 
resistors 
to tailor 
the gain and 
frequency 
response 
for individual 
appapplications. 
For 
example, 
we can compensate 
poor 
speaker 
bass 
response 
by 


frequency 
shaping 
the feedback 
path. 
This 
is done 
with 
a series 
RC from 
pin 
I to 5 (paralleling 
the internal 
15kO 
resistor). For 6dB effective bass boost 
R ~ 15kO, the lowest value for good stable operation 
is RM1N=lOkO ifpin 
8 is open. 
If pins 
I and 
8 are 
bypassed 
then 
R as low as 2kO can 
be used. This 
restriciton 
is because 
the amplifier 
is only 


compensated 
for closed-loop 
gains 
greater 
than 
9. 
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• 
TYPICAL 
CHARACTERISTICS 


Ooerating 
Current vs. Operating 
Voltage 


(Ta=2S0C) 


Maximum 
Output 
Voltage 
Swing 
ys. Operating 
Voltage 


(Standard 
Application, 
Ta =2S'C) 
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f 
(Hz) 
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Distortion 
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ys. Frequency 
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Power 
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Operating 
Current 
ys. Temperature 
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• 
GENERAL DESCRIPTION 
The NJM386B is wider operating voltage and higher output power 


version of NJM386. The maximum operating voltage is 18V. and the 
maximum output power is up to IW. 


• 
Operating Voltage 


• 
Minimum External Components' 


• 
Low Operating Current 


• 
Voltage Gain 


• 
Single Supply Operation 


• 
Self-centering of Output Offset Voltage 


• 
Package Outline 
DlP8. SIP8. DMP8 


• 
Bipolar Technology 


(5mA) 


(20-200) 


• 
APPLICATIONS 
• 
AM-FM radio amplifiers 


• 
Portable tape player amplifiers 


• 
Intercoms 


• 
TV sound systems 


• 
Line drivers 


• 
Ultra-sonic Drivers 


• 
Small servo drivers 


• 
Power 
converter~ 


NJM3868D 
NJM3868M 


PIN FUNCTION 
I. 
GAIN 
2. 
-INPUT 
3. 
+INPUT 
4. 
GND 
5. 
OUTPUT 
6. V· 
7. 
BY 
PASS 
8. 
GAIN 


NJM386B 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
22 
V 


Power Dissipation 
Po 
(DIP-8) 
700 
mW 


(SIP-8) 
800 
mW 


(DMP-8) 
300 
mW 


Input Voltage Range 
V'N 
±0.4 
V 


Operating 
Temperature 
Range 
Topr 
-20-+70 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
Y+ 
4 
- 
18 
Y 
Operating 
Current 
lee 
V+=6Y. 
V'N=O 
- 
5 
8 
mA 
Output 
Power 
Po 
Y+=6Y, 
RL =80. 
THD= 
10% 
250 
325 
- 
mW 


Y+=9Y, 
RL =80, 
THD= 
10% (note 2) 
500 
850 
- 
mW 


V+= 16Y, RL =320, 
THD= 
10% (note 
I) 
700 
1000 
- 
mW 
Voltage 
Gain 
Av 
Vs=6Y. 
f= 1kHz 
24 
26 
28 
dB 
10j.tF from Pin 
I to 8 
43 
46 
49 
dB 
Bandwidth 
BW 
Y+ =6V, 
Pins 
I and 8 Open 
600 
- 
kHz 
Total 
Harmonic 
Distortion 
THD 
Y+=6V. 
RL =80, 
POUT= 125mV 
- 
0.1 
- 
% 


f= IkHz, Pins 
I and 8 Open 


Power 
supply 
Rejection 
Ratio 
SVR 
Y+=6V. 
f=lkHz, 
CBYPASS=JOj.tF 
- 
50 
- 
dB 


Pins 
I and 8 Open 
Input 
Resistilnce 
R'N 
- 
50 
- 
kO 
Input 
Bias Current 
Ie 
V+=6V, 
Pins 2 and 3 Open 
- 
100 
- 
nA 


(note 
I) NJM386BM: 
At on Board 


(note 2) NJM386BS: 
At on Board 


INPUT:J. 


IOkr 
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800 
SIP 


DIP 
700 


c:0 
600 
.~ 
Q. 
.~ 
500 
is 
il 
400 
~ 
0 
DMP 
0- 


300 
Po 


(mW) 
200 


100 


0 


-25 


• 
NOTICE WHEN APPLICATION 


• 
Prevention of Oscillation 
It is recommended 
to insett 
capacitors 
at around 
the supply 
source 
and the GND 
pins with the value of 0.1.1'F and 


more than 
100.1' F which 
are featuring 
higher 
frequency 
efficiency. 


When the speaker load condition, 
it is recommendable 
to insert the resisitor of 100 and the capacitor of 0.047.1'F between the 
output and the GND 
pins. 


• 
How to use the Input Resistor (TYP. 
SOkOl 


The input 
resistors 
have much deviation 
in value generally, 
so that it is recommended 
not to use them as the constant 


of the circuit. 
The countermeasure 
to be recommended 
is to apply 
the resistor 
of higher 
in value, 
which 
is so higher 
to 


be able to ignore 
the input 
deviation 
(3kO approximately) 
in parallel 
application. 


• 
Maintenance 
of Output Offset Voltage 
By making 
connection 
of both 
input 
pins 
with 
low value 
(below 
10kO approximately) 
to GND, 
the output 
offset 
voltage 
is automatically 
set in the medium 
range 
value 
of the supply 
source. 
However, 
the DC 
Gain 
of NJM386 
is 
approximately 
at 20 times in value, 
so that when keeping 
one side input 
pin open, 
and the other 
side to GND 
on DC 
condition. 
The voltage 
drop 
caused 
by input 
resistor 
X input 
bias current, 
that is, (input 
resistor 
X input 
bias current)X 


20 times voltage is to be sheared, which in the result, no distortion 
output 
Oscillation 
range shall be d=eeased. 


In regard to dealing with the input pin, it is recommendable 
to put the input pin into the GND 
at first, and the other side 
of signal input pin, to be connected 
into GND 
with the resisitor of less than about 
10kO on DC condition. 


EXTERNAL 
APPLICAnON PURPOSE 
RECOMMENED 
REMARKS 
PARTS 
YALUE 


Rs 
Current like noise reduction 
Below IOkO 
The noise becomes high when the input pin opend. 
YOQstabilization 
CIN 
YOQstabilization 
IpF 
It is not required in case when there is no DC offset in the 
input signal. 


CPI 
Y+ stabilization 
;; CouP 
It can be decreased 
in value when the output 
impedance 
source is low. 
CPl 
Oscitallation 
prevention 
O.lpF 
Insert near around the supply source ·and GND pins. 
Cv 
Ripple rejection to Yo 6y way of 
47pF 
It is not required when the Y+ is stabilized. 


Y+ 


·Co 
Oscillation 
preventon 
O.047pF 
To be decided in value according to load condition. 
·Ro 
Oscillation 
prevention 
100 
To be decided in value according to load condition. 
Ceup 
Output DC decoupling 
470pF when 
Low band cutoff frequency (fL) shall be decided by Ceup RL. 


RL =40 
When Ceup is less in value, fLis to be increassed. 
220pF when 
RL =80 
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Operating Current vs. Temperature 


(v+= 6 V) 
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• 
GENERAL DESCRIPTION 
The NJM2035 
is an integrated 
circuit 
used to generate 
a stereo 
composite 
signal and obtain switching 
output and 19kHz pilot signal 


due to two input audio signal and 38kHz X-tal and a few external CR. 


The NJM2035 operates at I.5V battery typically and even at 1.2V 
obtains separation more than 25dB. 


NJM2035 can generate stereo multiplex signal easily by combina- 


tion battery generator section. 


• 
FEATURES 


• 
Low Operating 
Voltage 


• 
Low Operating 
Current 


• 
High Separation 


• 
Voltage Gain 


• 
Separation 
Adjustable 


• 
Package 
Outline 


• 
Bipolar Technology 


(V·;;';1.0V) 


(Icc~3.0mA) 


(SEP;;';25dB) 


(20-200) 


MPX 
OUT PUT 
9 


PILOT 


OUT PUT 


8 


1 
l-CH 
IN PUT 


3 


AC 
BYPASS 


5 
AC 
BYPASS 


6 


TO 
TO 


CRYSTAL 
CAPACITOR 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
3.6 
V 


Power Dissipation 
PD 
(DIPI4) 
500 
mW 


(DMPI4) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDmON 
MIN. 
TYP. 
MAX. 
UNIT: 


Operating 
Cuurent 
Ice 
RL== 
- 
1.8 
3.0 
mA 
Input Impendance 
Z'N 
f=lkHz 
- 
420 
- 
0 
Maximum 
Input 
Current 
1,M 
- 
4.1 
- 
f.lA 
Voltage 
Gain 
Gv 
Rs =2kO, 
RL = IOkO 
16 
20 
- 
dB 
Difference 
Gain 
Between Channels 
GVD 
Rs =2kO, 
RL = IOkO 
- 
- 
2.0 
dB 
Equivalent 
Input 
Noise 
Voltage 
VNI 
Rs =2kO, 
RL = IOkO, AWEIGHTED 
- 
- 
2.0 
f.lVrrns 
Maximum 
Output 
Voltage 
Swing 
YOM 
Rs = 2kO, RL = IOkO 
140 
200 
- 
mVp-p 
Output 
Impendance 
Zo 
f=lkHz 
- 
230 
- 
0 
Pilot Output 
Voltage 
VOP 
RL=I50kO 
--/ 
240 
- 
mV 


Pilot Output 
Impendance 
Rop 
- 
3 
- 
kO 
Separation 
SEP 
f= 1kHz at Application 
Circuit 
- 
40 
- 
dB 
Internal 
Separation 
Compensation 
S.C 
- 
-19 
- 
dB 


4- 18-----"'-'3trPMArMIiD 
CD.../Jd.------- 


NJM2035 


Operating 
Current 
ys. Operating 
Voltage 


(RL=OO, 
Ta=2S"C) 


/ 
/ 
/ 
/' 


Ice 


(mA) 
4 


00 
1 
2 
Operating 
Voltage 
V' 
(V) 


Pilot OUtput Voltage 
Ys. Operating 
Voltage 


(RL=ISOkQ) 


" 
300 
00 
S 
"0>:; 


.§ S' 250 
0:0 


Vop 


(mV) 
200 


I 


Operating 
Voltage 


~ 
Total 
Harmonic 
Distortion 


ys. Modulation 


(f = 1kHz, 
Ta =2S0C) 


10 


c0'r 
~ 
C5 
u'c0 
3 § 
0 '" 
f- :I: 


THD 
(%) 0.1 


I 


<t' 
..... 
.~~..., 


~~~ 


~ 
~% 
~II 
10 
100 


Modulation 
Mod 
(%) 


40 


c 
30 
.,. 
0 
20 
1;l, 
10 
S 
"0 
0 
> 


Gv 
-10 


(dB) 
-20 


-30 


Voltage 
Gain 


vs. Input Series 
Resistance 


(f=lkHz, 
RL= 
IOkQ, Ta=2S0C) 


lOOk 


Rs (Q) 


~ Separation 
ys. Frequency 


(VIN =ISOmV, 
Ta=2S0C) 


10 


c 
20 
0 
'3 
'" 
30 
Co~ 
40 
SEP 


(dB) 
5010 
10k 


~:;o 
§ 
00 
400 
E 
C 


.~ 
~ 
300 


~ ~ 
c.. "0 
200 
~ > 


YOM 
100 


(mVp-p) 


MPX Maximum 
Output 
Voltage 
Swing 


ys. Operating 
Voltage 


(f =lkHz. 
RL = IOkQ) 


1.0 
2.0 
3.0 


Operating 
Voltage 
V' 
(V) 


MrwJtrpMRrMJiD fJJ~.tJrJ.-----4- 
19 


NJM2035 


The following 
block diagram 
shows an FM stereo 
transmitter 
using NJM2035. 
Input 
a current 
mode signal, 
because 
two inputs of NJM2035 are of a low impedance 
type. Also, the pre-emphasis 
can be applied 
at a time constant 
of CLand 
RL by utilizing this characteristic. 


Input 
series resistance 
Rs of low band 
can 
be obtained 
from the maximum 
input 
voltage 
YIM{P-P)and 
the 
maxi- 
mum 
input 
current 
I'M of NJM2035. 


Rs=Y1M/2I'M 
(Rs=R,+Rz) 
However, 
the circuit 
for stabilized 
operation, 
Rz must stay between 2-l2kQ, 
and also, 
in order 
to get enough 
pre- 
emphasis 
characteristics, 
R, 
is repuired 
to maintain 
within 
the 
range of 5 x Rz-l 
Ox Rz. Transmitting 
on 
FM 
stereo. 


it is advisable 
to set the pre-emphasis 
time CI, RI at 50ps. When it is large maximum 
input 
voltage and could 
not satisfy 
RI, Rz condition, 
it is important 
to attenuate 
the input 
voltage 
beforehand, 
like that of Fig.2 the circuit 
example. In this 


case however, 
special 
care 
must be taken 
for not making 
the pre-emphasis 
time control 
influenced 
from the attennuter. 


In order to get the important 
compos it signals for stereo transmitting, 
the MPX signal and the pilot signal which were 
delivered 
output 
at each different 
pins, to be mixed (MIX) 
and the ratio 
is decided 
by the modulation 
of NJM2035 
the 
maximum 
output 
voltage 
YOMthat means that, it can be decided 
by how much percent to be set the ratio of the maximum 
modulation. 
The 
maximum 
modulation 
takes 
the 
essential 
part 
to 
decide 
the 
dynamic 
range 
and 
to 
be set with 
consideration 
of modulation 
sensitivity 
of FM transmitter, 
SiN and also with the linearity 
of receiver. In general, 
200% 


modulation 
(L1f= ±150MHz)will 
give the satisfacting 
result. 


Cl 
L-CH 
MPX 
0--1 
9 
POWER 
Rl 
R2 
OSC FM 
o-j 
AMP 
R-CH 


II 
II 


PRE - EMPHASIS 
STE.MOD. 
MIX 
CONVENTIONAL 
FM 
TX 


Fig! 


NJM2035 


WM~vJN 


. __ 
•...• _----- 


_ 
...• -.; 
__ 
-J....;....;..J 
...• 


Recommended 
AppkicatlOn 
Circuit 
& Each 
Waveform 
on the other hand, 
the pilot level is to be modulated 
10% with no connection 
of 


Max. modulation 
ratio, so that the following 
relation 
can be set. 


Ro+R, 
x2/2Vop=~ 
Rop+ R. 
YOM 
. 200 


Howerer, 
for the stability 
in operation, 
it is advisable 
to control 
MPX 
signal loading 
more than 
1.8kO, and the pilot signal 
loading 
more 


than 
39kO. 


As in example 
of Fig.! Simplified 
Application 
Circuit, 
when making 
the rectangular 
wave like output 
to be the composit 
signal itself, the 


separating 
effect shall be reduced due to influence by harmonic 
components 
included 
in MPX signal, so that it requires to make the adjustment 


to be able to get ample separation 
of pilot signal phase by the operation 
ot C2, R., time signal. In this procedure, 
there is defectine side of getting 


slightly difference of the best position 
of separating 
effect depending 
upon the tunner 
of receiver's side, however, 
when RJ =2kO, 
R< = l50kO, 


C2 =330pF 
then the ample 
separation 
can be obtained 
practically. 


Special care must be taken that the pilot signal's 
the third 
harmonic 
wave 57kHz 
will be the cause of dangerous 
beating. 


Fig 2 idicates the example 
ot recommende 
application 
circuit 
of stereo modulaton 
when NJM2035 
in used. As explained 
in the wave form, 


high quality 
composit 
signal 
can be obtained 
by only 
putting 
a simpl 
filter beforehand. 
Then 
the previousely 
mentioned 
problems 
can 
be 


improved 
a great deal. 


The input 
in mondulated 
30% at AUX 
level (\5OmV) 
--- 
changeable 
of + 
3dB--oo 
by volume 
control. 


VRI corresponds 
to the fluctuation 
ofGV 
feature ofNJM2035, 
and also for fluctuation 
of modulation 
sensitivity 
of FM modulation 
circuit 


which 
in connected 
after VR2 . 


VR3 is to make minimum 
adjustment 
of 38kHz sub-carrier 
leakage, and with this adjustment, 
it can control 
until about -5MB 
in comparing 


to 100% modulation 
level. 


• 
The adjustment 
proceduce 
in the recommended 
application 
circuit. 


CD 
Sub-carrier 
leakage 
can be minimized 
by the adjustment 
of VRJ. 


(2) 
The maximum 
output 
voltage 
of pilot can be obtained 
by the adjustment 
of L2 
® 
VR2 adjustment 
of the pilot will help to bring the modulation 
ratio 
a little over 
10% (6f=±7.5kHz) 


@ 
The modulation 
ratio can be increased 
as much as 30% at VRI by putting 
designed 
standard 
input. 


® By putting only the input for L-channel, 
and making 
re-adjustment 
of L2 , so that the maximum 
power of output 
at L-cannel can be obtained 


at the receiver's 
side. (19kHz 
phase 
adjustment) 


Against 
100% modulation 
at the recommended 
circuit SiN at A curve +15kHz 
LPF 
77dB, ane at 15kHz LPF 
67dB approximately 
can 


be obtained. 


• 
GENERAL DESCRIPTION 
The 
NJM2063A 
is the dual 
low-voltage 
operating 
DOLBY 
B-type 


noise 
reduction 
processor 
Ie. The 
NJM2036A 
operates 
as encode 
or 


decode 
mode 
and is suitable 
to the headphone 
stereo 
and small 
cassette 


tape recorder. 


• 
FEATURES 
• 
Operating 
Voltage 
(1.8V-6V) 


• 
t6 pins, Dual Circuit 


• 
Minimum 
External 
Components 


• 
Good temperature 
characteristics 
(4mA) 


• 
Internal 
NR ON/OFF 
and Mode SW 


• 
Excellent 
Signal Handing 
characteristics 


• 
Package 
Outline 
DIPI6, 
DMPI6 


• 
Bipolar Technology 


(note) 
Dolby 
and 
the double-D 
symbol 
are trademarks 
of 


Dolby 
Labolatories 
Licensing 
Corporation. 
San Fran- 


cisco, CA94103-4813, 
USA. 


This device available 
only to licensees of Dolby 
Lab. 


Licensing 
and 
application 
information 
may 
be 


obtained 
from Dolby 
Lab. 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
6.5 
V 


Power Dissipation 
Po 
(DIPI6) 
700 
mW 


(DMPI6) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-25-+75 
'C 


Storage Temperature 
Range 
Tstg 
-55-+150 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP.· 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
- 
1.8 
3.0 
6.0 
V 


Operating 
Current 
lee 
NR ON (ENCODE) 
- 
8.0 
15.0 
mA 


(;,2·3/ 
G,I5-I4 
9.0 
10.0 
11.0 
dB 
Voltage 
Gain 
f= 1kHz, OdB 


G,24/ 
G,I5-1l 
9.0 
10.0 
11.0 
dB 


Total 
Harmonic 
Distortion 
THD 
f=lkHz, 
ENCODE 
- 
0.2 
0.6 
% 


Signal 
Handing 
- 
V+= 1.8V, f= 1kHz, THD<I% 
12.0 
- 
- 
dB 


Rg=5.6kO 
CCIR/ 
ARM 
FILTER 


SiN 
Ratio 
SiN 
Encode 
64.0 
72.0 
- 


Decode 
- 
83.0 
- 
dB 
NR-DFF 
- 
74.0 
- 


ENC-1.4k 
f= 1.4kHz, V3(14)(N.R OFF)=-2OdB 
2.9 
4.4 
5.9 
dB 


N.R 
Encode 
Boost 
ENC-1.4k 
f=1.4I..Hz, 
V3(14)(N.R OFF)=-3OdB 
6.0 
7.5 
9.0 
dB 


20 log 
V3(14)(N.R ON) 
ENC-5k 
f=5kHz, 
V3(14)(N.R OFF)=-2OdB 
1.7 
3.2 
4.7 
dB 


ENC-5k 
f=5kHz, 
V3(14)(N.R OFF)=-3OdB 
6.7 
8.2 
9.7 
dB 
V3(14)(N.R OFF) 
ENC-IOk 
f=IOkHz, 
V3(14)(N.R OFF)=OdB 
-1.1 
0.4 
1.9 
dB 


ENC-IOk 
f=IOkHz, 
V3(14)(N.R OFF)=-4OdB 
9.8 
10.4 
11.8 
dB 
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NJM2065A 


• 
GENERAL DESCRIPTION 
The NJM2065A 
is a low-voltage 
operating 
DOLBY 
B'C-type 
noise reduction processor IC. The NJM2065A is a suitable to the head- 
phone stereo and small cassette tape recorder. 


• 
Low Operating Voltage 
• 
Minimum External Components 
• 
Good temperature characteristics 
(4mA) 


• 
Internal Switch of NR ON/OFF ENCODEIDECODE 
• 
Dolby Level 
Encode Output LevellOOmVrms 
Decode Output Level 100mVrms 


DIP20. DMP20 
• 
Package Outline 
• 
Bipolar Technology 


Dolby and the doubl.,.D symbol are trademarks of 
Dolby Labolatories LicensingCorporation. San Fran- 
cisco, CA94103-48l3, USA. 
This deviceavailable only to licenseesof Dolby Lab. 
Licensing and 
application 
information 
may 
be 
obtained from Dolby Lab. 


NJM2065A 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
6.5 
V 


Power Dissipation 
Po 
(DIPI6) 
700 
mW 


(DMPI6) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


TEST CONDITION 
PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
RIP 
NR 
f(Hz) 
OTTHER 
CONDITIONS 


Operating 
Voltage 
VOIr••... 
1.8 
6 
V 


Operating 
Current 
l~ 
R 
OFF 
No signal 
1.5 
3 
5 
mA 


Voltage Gain (REC) 
GVK 
R 
OFF 
Ik 
9 
10 
II 
dB 


(MON) 
GVM 
R 
OFF 
Ik 
9 
10 
II 
dB 


Encode 
Characteristics 


B Type 
(I) 
B-1 
R 
B 
Sk 
OdB 
-1.2 
0.3 
1.8 
dB 


B Type 
(2) 
B-2 
R 
B 
1.4k 
-ISdB 
0.8 
2.3 
3.8 
dB 
B Type 
(3) 
B-3 
R 
B 
Ik 
-25dB 
4.2 
5.7 
7.2 
dB 


B Type 
(4) 
B-4 
R 
B 
5k 
-30dB 
6.7 
8.2 
9.7 
dB 
B Type 
(5) 
1l-5 
R 
Il 
5k 
-40dll 
9.8 
10.3 
11.8 
dll 


C Type 
(I) 
C-I 
R 
C 
Sk 
OdB 
-4.3 
-2.3 
-0.3 
dB 
C Type (2) 
C-2 
R 
C 
Ik 
-20dB 
3.9 
5.9 
7.9 
dB 


CType 
(3) 
C-3 
R 
C 
SOO 
-3OdB 
9.8 
11.8 
13.8 
dB 


C Type 
(4) 
C-4 
R 
C 
700 
-4OdB 
14.5 
16.5 
18.5 
dB 


C Type 
(5) 
C-5 
R 
C 
5k 
-6OdB 
19.4 
20.4 
22.4 
dll 


Decode Characteristics 


B Type 
B. 
P 
B 
Sk 
-3OdB 
-8.2 
dB 


CType 
Cd 
P 
C 
Ik 
-4OdB 
f-16.5 
dB 


Signal 
Handling 
SH 
P 
e- 
lk 
THD=I%.V+=1.8V 
12 
13 
dB 


SiN 
Ratio(PIN9) 
C Type 
SN,. 
R 
C 
} 


60 
62 
dB 


B Type 
SN. 
R 
B 
Rg=5.6kO 
71 
dB 
CCIRIARM 
NROFF 
SNo 
R 
OFF 
78 
dB 


Total Harmonic Distortion 


NR OFF (REC) 
THDI 
R 
OFF 
Ik 
OdB 
0.03 
0.2 
% 


NR OFF (MON) 
THD2 
P 
OFF 
Ik 
OdB 
0.03 
% 


B Type 
(REC) 
THD3 
R 
B 
Ik 
OdB 
0.05 
% 


B Type 
(MON) 
THD4 
P 
B 
Ik 
OdB 
0.05 
% 


C Type 
(REe) 
THD5 
R 
C 
Ik 
OdB 
0.09 
0.4 
"10 


·C Type 
(MON) 
THDIi 
P 
C 
Ik 
OdB 
0.08 
% 


Control 
Voltage 


REC 
V"R 
} 
Voltage 
between 
both 
terminals 
of 
0 
0.2 
V 
PLAY 
V"p 
IOkO ·register connected 
to pin 
20 
1.1i 
V+ 
V 


NROFF 
Vl"o 


J 


open 
V 


B Type 
Vel8 
Voltage 
between 
both 
terminals 
of 
1.6 
V+ 
V 
8.2kO 
register 
connected 
to pin 
I 


CType 
VetC 
0 
0.2 
V 


(note 
1): Definition 
of OdB DOLBY 
LEVEL. 


Encode 
Mode: 
On 
NR-DFF 
condition. 
put 
400 Hz input 
signal 
to PINI9, 
and 
adjust 
the voltage 
of PINl5 
to 31.6mV, 
At this 


condition 
the voltage 
of PIN9 is about 
lOOmV which is OdB. 


Decode 
Mode: 
On NR-OFF 
condition. 
put 400Hz input si~nal. to PINI9. 
and adjusl 
the volta~e of PINI5 
to 31.1imV. At Ihis con- 


dition 
the voltage 
of PIN 10 is about 
lOOmV which is OdB. 
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NJM2067 


• 
GENERAL DESCRIPTION 


NJM2067 
is dual 
pre-amplifier 
including 
channel 
switch 
which 
was 


designed 
for 3V Auto-reverse 
Head 
Phone 
Stereo. 


• 
FEATURES 


• 
Internal 
Switch of Input Channel 


• 
Package 
Outline 


• 
Bipolar Technology 


Input 
IB 
16 
NFl 


Input 
lA 
15 Output 
1 


V· 
14 
Bias 


NC 
13 Output 
2 


GND 
12 
NF2 


11 
LEDI 
Input 
2B 


7 
10 
LED2 
Input 
2A 


C 
8 
Control 


IJM20670 
IJM2067M 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
4.5 
V 


Power Dissipation 
Po 
(DIP I6) 
700 
mW 


(DMPI6) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
I 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
1("(' 
V'N=OV 
0.9 
2.3 
4.0 
mA 
Open Loop Voltage 
Gain 
Gv 
Vo=-IOdBm. 
f=lkHz 
70 
80 
- 
dB 
Equivalent 
fnput Noise Voltage 
VN, 
V'N=O. R.=2.2kO 
- 
1.2 
- 
/LVrms 


Maximum 
Output 
Voltage 
VOM 
THD=I%. 
f=lkHz 
250 
450 
- 
mVrms 
Crosstalk 
between 
Channels 
CST 
Other 
channels 
Vo=-IOdBm. 
f=lkHz 
55 
65 
- 
dB 


Crosstalk 
between 
A and B Channel 
IT 
Otherchanels 
Vo=-IOdBm. 
f=lkHz 
55 
65 
- 
dB 


J·otal harmonic Distortion 
THO 
Vo=O.2Vnns. 
f= 1kHz 
- 
0.08 
0.15 
% 


Input Bias Current 
In 
V'N=OVrms 
- 
100 
310 
nA 
Maximum 
LED Current 
ILED 
- 
5 
- 
mA 
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V· 


NJM2067 


1 INI-B 
NF 1 16 


2INI-A 
OUT 1 15 
Rg 
Rg 
3 V' 
BIAS 14 
.RL 
VIN 
22K 
22K 
10K 
10K 
10K 
4 NC 
OUT 2 13 
Rg 
Rg 
10K 
10K 
5 GND 
RL 


22K 
22K 
6 
NF212 
10K 


IN2-B 
11 
7 
LEDA 


IN2-ALED 
10 


8 C 
B 9 
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NJM2067 


• 
TYPICAL CHARACTERISTICS 


Operating Current 


Y5. Operating Voltage 


(V1N=OV, Ta=2S0C) 


-' 


"..... 


~ 
~ 


l..,....--' "..... 


] ::: 


00 
oS 
3.0!2.0 
Ice 


(mA) 1.0 


2.0 
3.0 
4.0 


Operating 
Voltage 
V+ (V) 


Bias Voltage 
ys. Ambient Temperature 
.(V+=3V) 


I-.. 
- 
f> 


~ 
1.0 


V01AS 
(V) 


0_25 
0 
25 
50 
75 


Ambient 
Temperature 
Tare) 


Total Harmonic Distortion 
ys. Output Voltage 
(V+=3V, 
f=lkHz, 
Ta=2S0C) 


10 


~ 


THD 


(96) 


0.01 
10 
10' 
10' 


Output 
Voltage 
Vo 
(mV) 


f>~ 
i:i5 
1.0 


VOlAS 
(V) 


80 


c 
70 
'OJ0 
~ 
80 
~ 
50 
> 
p.. 


40 
8 
..J 
c 
30 
8. 
0 
20 
Av 


(dB) 
10 


00c 
':i 
en 
1;l. 


0.5 
~0> 
0.4 
:; 
~ 
0.3 
0 
E 
"E 
0.2 


'~ 


::E 
0.1 


YOM 
0 
(Vrms) 


Bias Voltage 


Ys. Operating Voltage 


(Ta=2S0C) 


~ - 


Open Loop Voltage Gain 


YS. 
Frequency 


(V +=3V, 
Vo= -IOdBm, 
Ta='2S0C) 


/" 
I'... 


I.••••• 


"- 


-j- 


Maximum 
Output Voltage Swing 


YS. 
Operating Voltage 
(f=lkHz, 
THD=I%, 
Ta=2S0C) 


~ 
"'"" 
./ 
/ 
// 
I 


2. 
3. 
4. 


Operating 
Voltage V+ (V) 
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NJM 2070 


• 
GENERAL DESCRIPTION 
NJM2070 is a power amplification 
monolithic Ie of wide Operating 
voltage range. It is applied for audio power amplifier in portable radio 
and handy cassette player. 


• 
FEATURES 
• 
Operating Voltage 
• 
Low Operating Current 
• 
Package Outline 
• 
Bipolar Technology 


(1.8V-I5V) 
4mA typ : V+=6V) 


DIP8, DMP8 


IJI2070D 
IJI207DI 


PIN FUNCTION 
1. NC 
2. 
+INPUT 
3. 
-INPUT 
4. 
GND 
5. 
GND 
6. 
OUTPUT 
7. 
V+ 
8. 
NC 


NJM2070 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
15 
V 


Output Peak Current 
lop 
I 
A 


Power Dissipation 
Po 
(DIP8) 
700 
mW 


(DMP8) 
500 (note) 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
1.8 
- 
15 
V 


Output 
Voltage 
Vo 
- 
2.7 
- 
V 


Operating 
Current 
Ice 
RL=oo 
- 
4 
7 
mA 


Input 
Bias Current 
"0 
- 
200 
- 
nA 


Output 
Power 
THD=IO%, 
f=lkHz 


Po 
V+=6V, 
RL =40 
0.5 
0.6 
- 
W 


Po 
V+=4.5V, 
RL =40 
- 
0.32 
- 
W 


Po 
V+=3V, 
RL =40 
- 
120 
- 
mW 


Po 
V+=2V, 
RL =40 
- 
30 
- 
mW 


THD=I%, 
f=lkHz 


Po 
V+=6V, 
RL =40 
- 
500 
- 
mW 


Po 
V+=4.5V, 
RL =40 
- 
250 
- 
mW 


Total 
Harmonic 
Distortion 
THD 
Po=O.4W, 
RL =40, 
f=lkHz 
- 
0.25 
- 
% 


Voltage 
Gain 
Av 
f=lkHz 
41 
44 
47 
dB 


Input 
Impedance 
Z'N 
f=lkHz 
100 
- 
- 
kO 


Equivalent 
Input 
Noise 
Voltage 
VNIl 
Rs = 10kO, A Curve 
- 
2.5 
- 
p.V 


VNI2 
Rs = IOkO, B=22Hz-22kHz 
- 
3 
- 
p.V 


Ri pple Rejection 
RR 
f= 100Hz, Cx = lOOp.F 
24 
30 
- 
dB 


Cut Off Frequency 
fH 
Av=-JdB 
from f=lkHz 
- 
200 
- 
kHz 


R=80, 
Po=25OmW 


• 
OSCILLATION PREVENTION 
Put in series a 10 resistor and a 0.22 J.l F capacitor 
on parallel 
to load; if the load is speaker. Recommend 
putting 
in parallel 
between pin 4 and pin 7, 0.1 J.lF and more than 
100 J.lF capacitors 
with good high frequency characteristics 
near to the ground 
and supply voltage pins on parallel. 
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INPUTl 
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NJM2072 


• 
GENERAL DESCRIPTION 
The NJM2072 is a monolithic integrated circuit designed for signal 


level sensor system. The NJM2070 
features 
low power, low voltage 
operation, 
and high input sensitivity 
and is suited for the signal level 
sensor system for micro cassette, vox for telecommunications. 


• 
FEATURES 


• 
Operating 
Voltage 


• 
Low Operating 
Current 


• 
High Input Sensitivity 


• 
Package 
Outline 


• 
Bipolar Technology 


(O.9V-7V) 


0.55mA 
typo 


-36<1Btypo 


DIP8, DMP8 


NJM2D72D 
NJM2D72M 


PIN FUNCTION 


1. INPUT 


2. Gain 
Control 


3. Amp. 
Output 


4. GND 


5. Capacitor 
for Recovery 
time 


6.0UT1 


7. OUT2 


8. Vt 


INPUT 
>---1 
1 


-36dBV~ 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
8 
V 


Power Dissipation 
PD 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-25-+75 
"C 


Storage Temperature 
Range 
TSlg 
-40-+125 
"C 


Maximum 
Input Voltage 
Vimax 
V'-l 
V 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V' 
0.9 
- 
7 
V 


Operating 
Current 
1,,- 
V1N=OmVrms, 
RL=oo 
0.2 
0.55 
1.5 
mA 


Input Sensitivity 
Vi", 
f=lkHz 
-39 
-36 
-33 
dBV 


Allack Time 
(note 
I) 
Talc 
CR=IOI"F. 
f=lkHz 
- 
1 
25 
mSec 


Recovery 
Time (note 2) 
Tree 
CR= 
IOI"F. f= 1kHz 
- 
2 
- 
Sec 


Output 
Current 
at ON.(OUT 
I) 
101 
on 
V;n=3OmVrrns. 
VO =O.3V 
1 
3 
- 
mA 


Output 
Current 
at ON(OUT 
2) 
102 on 
V;n=OmVrms, 
Vo =O.3V 
I 
3 
- 
mA 


Output 
Current 
at OFF(OUTl) 
1010(( 
Vi"=OmVrrns. 
V,,=8V 
- 
- 
1 
I"A 


Output 
Current 
at OFF(OUT2) 
IOltlf( 
Vm=3UmVrms. 
V,,=MV 
- 
- 
1 
I"A 


Input Resistance 
R", 
16 
20 
24 
kll 


Charge 
Current 
Ieh, 
1.0 
2.0 
3.0 
I"A 


(note 
I) Allack 
Time: 
Period 
from pUlling input 
signal of more than minimum 
input 
sensitive 
signal to output 
level change. 


(note 2) 
Recovery 
Time: 
Period 
from 
input 
signal 
becoming 
lower 
than 
minimum 
input 
sensitine 
signal 
to output 
level change. 
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• 
TYPICAL 
CHARACTERISTICS 


Operating 
Current 
vs. Operating 
Voltage 


(Ta=2S'C) 


I I I I I I I I I 


Icco at No Signal 
6 Pin OFF 
Icc• 
at Signal 
6 Pin ON 


!cQ- 
.--- - . 
.-~ I-"" 
- - -- 
ICCA 
-- - 
. 


c~ 
:l 
~ 
1.0 
.§ 


~ 


Ice 


(mA) 0.5 


1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 


Operating 
Voltage 
V+ (V) 


Output 
Voltage 
vs. Input Voltage 


(V+=3V,f=lkHz, 
6 Pin, Ta=2S'C) 


~~ 
~ 
3.01--+----.,..-I-----+-------j 
i 
o 2.0,r--t----+-I------t-------, 


Vo 
(V) 1.011----1----lH-----+-----i 


o,L--l __ 
~:±======:::L__ 
---.J 
-~ 
-~ 
-w 


Input 
Voltage 
VIN (dBV) 


Input 
Sensitivity 


V5. 
Frequency 


(V+= 
3 V) 


-30 


0:~ 
.~ 
J! 
" 


-40 
0- 
..5 


V~ns 


(dBV) 


-50 


1.0 


-20 


f 
.., 
0rg 
J! 
" 
-30 
0- 
..5 


Vins 


(dBV) 


-40 


I 


T. 
7~t! 
50'1 
25~ 
/~,ot 


- 
:-~ - 
--- - 
~ 
.- 
. 
._- 
t 
...:- 
.- 


O.05 
O.1 
O.5 
1 


Frequency 
f (kHz) 


Input Sensitivity 
vs. Operating 
Voltage 


(Ta=2S·C. 
f=lkHz) 


2.0 3.0 4.0 5.0 6.0 7.0 8.0 


Operating 
Voltage 
v+ (V) 


Output 
Current 
at ON 


vs. Output 
Voltage 


f 
/ 
1/ 


j 
J 


~ 
:l 
0.5 
o 


10 on 
0.2 
(mA) 


0.1 


0.01 
0.02 
0.05 
O.1 
0.2 


Output 
Voltage 
Vo 
(V) 


Input Sensitivity 
vs. Ambient 
Temperature 


(V+= 
3 V, f=lkHz) 


.~ 
-30 


;> 
..,] 
'[ 
..5 -35 


_~ 
0 
~ 
50 
n 


Ambient 
Temperature 
Ta ee) 
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- 
/ 


- 


~-- 
- 


100"" 
V 
==", 
~ 
L- 
- 
III 
.- 
11111 
I I 


Recovery 
Time 


vs. Operating 
Voltage 


(Ta=2S"C. 
CR=10t/F) 


2.4 


E 
f:: 
C 
2.2 
...> 
~ 
0:: 


T,,, 
2.0 


(see) 


1.8 


~ •... 


I 
I 


2 
4 
5 
6 


Operating 
Voltage 
V+ (V) 


Recovery 
Time 
Characteristics 


(f=lkHz) 


E 
f:: 
r 
0:: 


T,,, 0.2 


(see) 
0.1 


Input Sensitivity 
Recovery 
Time 


vs. Amvient Temperature 


(V+=3V. 
CR=10I'F) 


... 
2.5 
e 
f:: 


G' 
> 
~ 
0:: 
2.0 
T= 
(see) 


1.5 


I I I 
-- 
Input Sensitivity 
-.- 
Recovery Time 


~ 
....~ 
.. 
.•.. 


...•.. 
.•.. 


...•.•. ..••.", 
,. 
...... 


i-"" 
...•..• 
~ 
..•. 


1"- 


.....•..... 


34 :;- 
'l:l:s 
~ 
;> 


36 b 
.;; 
.'" 
'0\ 
"Jl 
"'" 
38 ..s 


o 
25 
50 


Ambient 
Temperature 
Ta ee) 


Input 
Sensitivity 


vs. 
Operating 
Voltage 


(f=lkHz) 


T. 
- 
-- -- -- --- ~~ 


r= -~--~ .-~- 
25t 
ot 


25] 


I 


-30 
b 
.;; 
:e 
~ 
"5.5'-35 


(dBV) 


-40 


o 
1.0 
2.0 
3.0 
4.0 
5.0 
6.0 
7.0 
8.0 
9.0 


Operating 
Voltage 
V+ (V) 


4-34-----Mrw3tJplllJRrJdiD 
CD.../M.------ 


NJM2072 


Pins 6 and 7 show an open collector. 
Mount 
resistor 
Rp shown by the following 
equation. 


Rp=(Y+ MIN-O.2)/0.3 (kO) 


Resistor 
Rp 
to pin 
7 is omissible, 
if pin 
6 only 
is used I. 
But resistor 
Rp to pin 
6 should 
be put 
when 
Out 
2 only 
is used. 


Y+MIN 
is minimum 
supply 
voltage. 


y. 


OFF 
Attack 
Time 


VOut 
1 
ON 


y. 


OFF 


VOUl2 
ON 
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• 
GENERAL DESCRIPTION 
The NJM2073 is a monolithic 
integrated circuit in 8 lead dual-in- 
line package, 
which 
is designed 
for dual audio power amplifier 
in 
portable radio and handy cassette player. 


• 
FEATURES 
• 
Operating Voltage 
• 
Low Crossover Distortion 
• 
Low Operating Current 
• 
Bridge or Stereo Configuration 
• 
No Turn-on Noise 
• 
Package Outline 
• 
Bipolar Technology 


4-36-----",.",3trPMAtMIioCiJ ...tId.------ 


NJM2073 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
22 
V 


Output Peak Current 
lop 
I 
A 


Power Dissipation 
Po 
(DIPS) 
700 
mW 


(SIP9) 
700 
mW 


(DMPS) 
300 
mW 


Input Volll\ge Range 
VI" 
±0.4 
V 


Operating 
Temperature 
Range 
Topr 
-20-+70 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


• 
ELECTRICAL CHARACTERISTICS 


(I) 
BTL Configuration 
(Test Circuit 
Fig. I) 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
I.S 
- 
15 
V 


Operating 
Current 
Ice 
RL=oo 
- 
6 
9 
mA 


Output 
Offset Voltage 
avo 
RL =SO 
- 
10 
50 
mV 


(Between 
the Outputs) 


Input 
Bias Current 
I. 
- 
100 
- 
nA 


Output 
Power 
THO=lO%, 
f=lkHz 


Po 
V+=9V, 
RL = 160 (Note) 
- 
2.0 
- 
W 


Po 
V+=6V, 
RL =SO 
(Note) 
0.9 
1.2 
- 
W 


Po 
V+=4.5V, 
RL =SO 
- 
0.6 
- 
W 


Po 
V+=4.5V, 
RL =40 
(Note) 
- 
O.S 
- 
W 


Po 
V+=3V, 
RL=40 
200 
300 
- 
mW 


Po 
V+=2V,RL=40 
- 
SO 
- 
mW 


THO=I%, 
f=40kHz-15kHz 


Po 
V+=6V,RL=SO 
- 
1.0 
- 
W 


Po 
V+=4.5V, 
RL =40 
- 
0.6 
- 
W 


Total 
Harmonic 
Distortion 
THO 
Po =0.5W, 
RL =SO, 
f= IkHz 
- 
0.2 
- 
% 


Clo~ 
Loop 
Voltage 
Gain 
Av 
f=lkHz 
41 
44 
47 
dB 


Input 
Impedance 
ZIN 
f=lkHz 
100 
- 
- 
kO 


Equivalent 
Input 
Noise 
Voltage 
VNd 
Rs = IOkO, A Curve 
- 
2 
- 
/,V 


VNI2 
Rs =IOkO, 
B=22Hz-22kHz 
- 
2.5 
- 
/,V 


Ripple 
Rejection 
RR 
f=IOOHz 
- 
40 
- 
dB 
Cutoff 
Frequency 
fH 
Av=-3dB 
from f=lkHz, 
RL=8Q,Po=IW 
- 
130 
- 
kHz 
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PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
1.8 
- 
15 
V 


Output 
Voltage 
Vo 
- 
2.7 
- 
V 


Operating 
Current 
Ice 
RL=oo 
- 
6 
9 
mA 


Input 
Bias Current 
IB 
- 
100 
- 
nA 


Output 
Power 
(Each 
Channel) 
THD=IO%, 
f=lkHz 


Po 
V+=6V, 
RL =40 
(Note) 
0.5 
0.65 
- 
W 


Po 
V+=4.5V, 
RL =40 
- 
0.32 
- 
W 


Po 
V+=3V, 
RL =40 
- 
120 
- 
mW 


Po 
V+=2V, 
RL =40 
- 
30 
- 
mW 


THD=I%, 
f=lkHz 


Po 
V+=6V, 
RL =40 
- 
500 
- 
mW 


Po 
V+=4.5V, 
RL =40 
- 
250 
- 
mW 


Total 
Harmonic 
Distortion 
THD 
Po=O.4W, 
RL =40, 
f=lkHz 
- 
0.25 
- 
% 


Voltage 
Gain 
Av 
f=lkHz 
41 
44 
47 
dB 


Channel 
Balance 
tJ.Av 
- 
- 
±I 
dB 


Input 
Impedance 
Z'N 
f=lkHz 
100 
- 
- 
kO 


Equivalent 
Input 
Noise 
Voltage 
VNd 
Rs = JOkO, A Curve 
- 
2.5 
- 
JlV 
VN,z 
Rs = JOkO, B=22Hz-22kHz 
- 
3 
- 
JlV 


Ripple 
Rejection 
RR 
f=IOOHz, 
Cx=IOOJlF 
24 
30 
- 
dB 


Cutoff 
Frequency 
fH 
Av=-3dB 
from f=lkHz 
- 
200 
- 
kHz 


RL =80, 
Po =25OmW 


• 
ELECTRICAL CHARACTERISTICS 
M- Type 


(I) 
BTL Configuration 
(Test Circuit Fig. I) 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Yoltage 
y+ 
1.8 
- 
15 
V 


Operating 
Current 
Ice 
R1 = 'Xl 
- 
6 
9 
mA 


Output Offset Yoltage (Between 
the Outputs) 
6. Vo 
R,=XlI 
- 
10 
50 
mY 


Input Bia:-.Current 
I" 
- 
IIKI 
- 
nA 


Output Powet 
THD=IOO,,6, 
f=lkHz 


Po 
V+=6V. 
RI.= 160 (Note) 
- 
0.8 
- 
W 


Po 
y+ =4Y. RI.=811(Note) 
350 
460 
- 
mW 


Po 
Y+ =3Y. R, =411 (Note) 
21KI 
31Kl 
- 
mW 


Po 
Y'=2Y.R,=411 
- 
XO 
- 
mW 


THO= 
1%, f=40Hz-15kHz 


Po 
Y+=4V.RI.=80 
- 
380 
- 
mW 


Total Harmonic Distortion 
THO 
Y+=4Y.R, 
=811.Po=2IKlmW.f=lkHz 
- 
0.2 
- 
'Yu 


Close Loop Voltage Gain 
Av 
f=lkHz 
41 
44 
47 
dB 


Input Impedance 
Z'N 
f=lkHz 
IIKI 
- 
- 
kll 


Equivalent 
Input Noise Yoltage 
VN11 
Rs= IUkll, A Curve 
- 
2 
- 
p.Y 


VNT2 
Rs=IOkO, 
B=22Hz-22kHz 
- 
2.5 
- 
p.V 


Ripple 
Rejection 
RR 
f=IIKlHz 
- 
40 
- 
dB 


Cutoff 
Frequency 
f" 
Av= -3dB 
from f= 1kHz. 
- 
130 
- 
kHz 


Rl = 160, 
Po =O.5W 
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PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
1.X 
- 
15 
V 


Output Voltage 
Yo 
- 
27 
- 
Y 


Operating 
Current 
1("(" 
Rl =x 
- 
n 
9 
mA 


Input Bias Current 
I" 
- 
IIMI 
- 
nA 


Output Power (Each Channel) 
THD= 
10%, f= 1kHz 


Po 
Y+=6Y.Rl.=16!l 
- 
240 
- 
mW 


Po 
Y'=5V.R, 
= Xli (Nole) 
- 
no 
- 
mW 


Po 
Y'=4V.R, 
=411(Nllle) 
IXO 
250 
- 
mW 


Po 
Y'=.1Y.R,=~ll 
- 
120 
- 
mW 


Po 
Y'=2Y,RL=411 
- 
30 
- 
mW 


THD=l%, 
f=lkHz 


Po 
Y'=4Y.R,=411 
- 
lXO 
- 
mW 


Total Harmonic Dishlrtion 
THO 
Y' =4V. R, ~~ll. 
Po= l'iOmW. f= 1kHz 
- 
O.2'i 
- 
ox. 


Voltage 
Gain 
Av 
f= 1kHz 
~I 
~~ 
~7 
dB 


Channel Balance 
~Av 
- 
- 
±1 
dB 


Input Inpedanee 
Z'N 
f=lkHz 
IIMI 
- 
- 
kll 


Equivalent Input Noise Voltage 
VNll 
R,= IOkll. A Curve 
- 
2.5 
- 
,...V 


VNI~ 
R,= IOUI. B~22Hz-22kHz 
- 
.1 
- 
,...Y 


Ripple Rejection 
RR 
f= 100Hz, Cx= loo,...F 
24 
30 
- 
dB 


Cutoff Frequency 
fH 
Av=-3dB 
fromf=lkHz 
- 
200 
- 
kHz 


R, =IMI.Po~125mW 


INPUT 
2(3) 
1 


1(2) 


7(8) 
470,...F 
1(2) 
+ 


+ 
8(9) 
~JQ 
IQ1. 


C, 
, 
RL 
O.22,...F-,- 
...•.. 
, 
IO,...F 
6(7) 
O.22,...F; 
>h 
+ 
470,...F 
, 
+ 


B ch. 
3(4) 


lQ~ 
3(4) 


O.22,...F~ 


4(1,5) 
, 


7h 


note: 
pin No. to D,M-Type 


)to S-Type 
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• 
PARASITIC OSCILLATION PREVENTING CIRCUIT 


Put tn + O.22/LF on parallel 
to load, if the load is speaker. 
Recommend 
putting O.t/LF and more than lOO/LFcapacitors 
with good high frequency 
characteristics 
in to near ground 
and supply voltage 
pins. 


In 811.. operation 
of less than 2V supply voltage, 
parasitic 
oscillation 
may be occurred 
with R = tn. 
And so recom- 
mended 
R to be the same valve of pure resistance(r) 
when it is lower than 3V. 


• 
MUTING CIRCUIT 
When 
Mutc ON. OUTPUl 
level saturates 
10 GND 
side. 


INPUT11 


• 
VOLTAGE GAIN REDUCTION APPLICATION EXAMPLE 
(I) Outline of way to further Reduction 
NJM2073 by taking in assamption, as one ofOP-AMP (Gain 44dB, minus input impedance about 30(0), to feedbackfrom output to minus 


input helps to get reduction of slaQlized voltage Gain. Fig.5 indicates lbe model example. 
Here is the point to be noticed that, in order to get the appropriate output Bias Voltage, it is important to keep the minus input floating 


as DC condition,(inserting 
Cx l, and also lbat when extended too much reduction of Gain might cause Oscillation 
due to high 
band phase margin. The reduction of voltage gain is limitted at around 26 dB(20 times), and when oscillation, it in necessary to 
attach lbe oscillation 
atopper. Please examine lbe Cx value accordingly to lbe application 
reguirement. 


r- ------- 


I 
Cx'~.,. 


I 
I 
I 
I* 


Rs+Rf 
R + ~+Rf 
RsXI!L 


s 
160 
+ 160X300 


(Av) 
(Av)(Zin) 
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(2) The Application Example of Voltage Gain Reduetion.(STEREO) 
Fig.6 indicates the application example and Table I indicates the recommendable value of parts to be attached externally. 


EXTERNAL I 
APPLICAnON 
PARTS 
PURPOSE 
RECOMMENDED 
VALUE 


.Rg 
Plus input to be grounded 
by fixed DC 
. 


R. 
AV shall be decided with Rr 


Rr 
AV shall be decided with Rs 


Under 
about 
lOOkO 


The co-temperature o,fAV becomeshigher in case when Rs is higher 
resistance. The current from output pin to GND becomes higher, in 
case when Rs is lower resistance. (The current sinks in vain.) 
Low-band Cut off frequency (fl.) is to be decided. 
The rise time becomes longer in case that Cx is big. 
fl. shall be decided by Ccup and ZL. 


Cx 
Minus input to be ground- 
ed by fixed DC 


Ccup 
Output DC Decoupling 
When RL=80, 
More than 220}l F 
More than about ea...! 
More than O. l}lf 
About RL 


O.22}lF 


CPI 
Stabilization of V+ 


CP2 
Prevention of Oscillation 
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.Application 
for Voltage 
Gain 
Reduction 
(BTL) 


Fig.? 
indicates 
the application 
example, 
Table 
2 shows 
recommended 
value of externally 
attaching 
parts. 


EXTERNAL 
APPLICATION 
RECOMMENDED 
REMARKS 
PARTS 
PURPOSE 
VALUE 


Rg 
DC 
condition 
ground 
of 
Below about 
IOkO 
Making 
noise when higher. 


plus input 
Rs 
A V shall be decided 
with Rr 


Rr 
A V shall be decided 
with Rs 
About 
5kO 
Temperature 
feature 
to be increased 
accordingly 
as in higher 
A V 


value. 


When 
lower, to be trended 
of Oscillation. 


C, 
Releasing 
minus input in to 
Setting 
up low band 
Cut-off 
frequency 
(fL). 


DC condition 
More higher, the rise time become 
longer. 


C2 
Preventing 
Oscillation 
About 
O.02pF 
The more higher in ralue, the high band THD, 
due to phase slipplin.g 


to be deteriorated. 


When 
lower, to be trended 
of oscillation. 


Cp, 
Stability 
of V+ 
more 
than 
about 
Inserting 
near around 
at V+ and the GND 
pin. 


Preventing 
Oscillation 
lOOpF 


CP2 
Preventing 
Oscillation 
mote than O.lpF 
II 


r 
II 
About 
RL 
To be examined 
at around 
pure resister Value of speaker 
load. 


C 
II 
O.22pF 


I, 
C-'-~,,,, 
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Power Dissipation 


c 
800 
0 
DIP, 
SIP 
.~ 
0. 
700 
.iij 
600 
0 
il 
500 
~ 
0 
400 
'" 
DMP 
PD 
300 


(mW) 
200 


100 


0-25 
25 
50 
75 


Ambient 
Temperature 
Ta ee) 


Ripple Rejection Ratio (BTL) 


(Ta=2S·C) 


0 
10 
.~ 
0:: 
c 
20 
0 
:~ 30 
.U' 
0:: 
-a 
40 
0. 
i:2 


RR 
50 


(dB) 


- 
r-- 


- 
t-- 


- 
t-- 


.........!!. t-- 


- 
t-- 


- 
'-- 
lk 


Frequency 
f (Hz) z) 


Maximum 
Output Voltage (BTL) 
(Ta=2S·C) 


RL-OO / 


Y 
/ 


V_ 32Q 


V, 
"/ 
'/ 
16Q 
'l/ 
~• 


SQ· 


f--f- 
I 


t-- 


I 
2 
3 
4 
5 
6 
7 
8 
9 
10 11 12 13 14 15 


Operating 
Voltage 
V+ (V) 


~a 
~I 
Ice 


(mA) 


_I-- r- 
•....-- 
-- 
{ 


5 
10 


Operating 
Voltage 
V+ (V) 


o 
.~ 
0:: 
c 
.~ 
10 
;,t 
20 


Ripple Rejection Ratio (Stereo) 


(Ta=2S·C) 


I 


I"'--... 
I 


I""--... 
x=2L 
...•.... 


CXIIOIOf~ 


I II 


100 
lk. 


Frequency 
f (Hz) 


Maximum Output Voltage (Stereo) 


(Ta=2S·C) 


15 
14 
~ 
13 


.i:! 
12 
0> 
11 


'5 
10 
0.:; 
9 
0 
E 
8 
;:l 
E 
7 
.~ 
6 
::E 
5 
VOM 
4 


(V) 
3 


2 
I 


~Lt~ 
N';iQ 
:/'1 
0 16Q 


~ 
8Q 
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• 
GENERAL DESCRIPTION 
The 
NJM2076 
is a dual 
power 
amplifier, 
which 
operates 
with 
l.OV 


minimum 
supply 
voltage. 
The 
NJM2076 
is suitable 
to small 
radio 
and 


head-phone 
of stereo 
and single 
BTL 
application. 


• 
FEATURES 


• 
BTL operation 
Po=90mW 
type. 


• 
Minimum 
external 
components 


• 
Headphone 
stereo Amp. with external 
transistors 


• 
Low Operation 
Voltage 
(1.0Y MIN.) 


• 
Low Operating 
Current 
(4.7mA TYP.) 


• 
Package 
Outline 
DIP8, DMP8, SIN 


• 
Bipolar Technology 


PIN FUNCTION 


1. Inverting 
Amp. 
Input 
(A) 


2. Non-Inverting 
Amp. 
Input(B) 


3. Y+ 


4. Base(B) 


5. (B) Output 


6. GND 


7. (A) 
Output 


8. Base (A) 


PIN FUNCTION 
1. Y+ 


2. Base (B) 


3. (B) Output 


4. Power 
GND 


5. GND 


6. (A) 
Output 


7. Base (A) 


8. Inverting 
Amp 
Input 
(A) 


9. Non-Inverting 
Amp 
Input 
(B) 


NJM2076 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
4.5 
V 


Maximum 
Input Signal 
V,. 
200 
mVnns 


Power Dissipation 
Po 
(DIP 8) 
500 
mW 


(SIP 9) 
500 
mW 


(DMP8) 
500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ia, 
Input: Open 
- 
4.7 
7.0 
mA 


Voltage Gain 
Av 
V1N= IOmVrms 
26.5 
28.0 
29.5 
dB 


Max. Output 
Power 
PO, 
THD= 
10"/0(8-Type) 
15 
20.0 
- 
mW 


THD=IO"/o(D, 
M·Type) 
15 
17.5 
- 
mW 


POl 
THD=lO%. 
V+=1.0V 
- 
3 
- 
mW 


Total Harmonic Distortion 
THD, 
Po=lmW 
(126mVrmslI611) 
- 
0.4 
0.8 
% 


Output 
Noise Voltage 
VN01 
Rg=O, A Curve 
- 
50 
ISO 
p.V 


Ripple 
Rejection 
Ratio 
RR, 
Rg=O.fR=lkHz, 
VR=3Omvrms 
25 
35 
- 
dB 


Input 
Resistance 
R'N 
25 
33 
43 
kll 


Out~ut 
Pin Voltage 
Vo (DC) 
0.62 
0.70 
0.77 
V 


Max. Output 
power 
Pm 
THD=IO% 
(S-Type) 
75 
100 
- 
mW 


THD=1U% 
(D,M-Type) 
75 
90 
- 
mW 


PO' 
THD=lO%, 
V+=I.OV 
(S-Type) 
- 
30 
- 
mW 


THD=IO"/o. 
V+=1.0V(D, 
M-Type) 
- 
20 
- 
mW 


Total Harmonic Distortion 
THD, 
Po = IOmW(283mVrms/80 
- 
1.5 
4.5 
% 
Output 
Noise Voltage 
VN02 
Rg=O, A Curve 
- 
85 
250 
p.V 


Ripple Rejection 
Ratio 
RR2 
Rg=O, fR=lkHz, 
VR=3OmVrms 
20 
25 
- 
dB 


Voltage 
Difference 
between 
Two .Output 
Pins 
~Vo(DC) 
- 
- 
50 
mV 
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• 
NOTICE 
(1)External 
PNP Transistor 
Maximum output power becomes large with low saturation voltage transistor, 
and so select transistor of low saturation. 


Saturation 
Voltage: less than O.IV (Ic=IOOmA. IB=lOmA). 
hFE: 120 


(2) External 
Frequency Compensation 
Recommend 
tantalum capacitor with low tan/) (less than 0.25 at f=lOkHz) 
and 10 resistor. Stable with large capacitor 


of less high frequency distortion and worse tan/). For example: 
I/LF. tan/) ;:;;;,0.6 


(3) Layout on PCB 
Be careful to get maximum output power and low distortion 
set. 


DIPIDMP: 
Signal ground has to be close to IC ground pin. Impedance 
of ground line must be low. 


SIP: Two terminals (Power GND, GND) are connected at one point on PCB. 


• 
GENERAL DESCRIPTION 
The NJM2085 is a monolithic BiCMOS IC designed for use in the 
car stereo cassette player system. The audio signal system for cassette 
player can be realized very easy, as the device includes two channel 
low noise preamplifiers. 
Dolby B type noise reduction decorders 
and 
an audiomusic 
sensor. 


(note) Dolby and the double-D symbol are trade marks of Dolby Labo- 
latories Licensing Corporation San Francisco. CA94 103-48 13, USA. 


This device available only to licensees of Dolby Lab. 
Licensing and application information may be obtained from Dolby 
Lab. 


• 
FEATURES 
• 
Operating Voltage 
(8-10.5V) 


• 
The dual preamplifier contains mute, auto-reverse matellnorm, facilities for application of low level signal in applications requring 
very low noise performances. Each channel consisits of a 36dB fixed gain amplifier, having switchable input for forward/reverse, 
allows magnetic heads connection directry to ground and operational amplifier for switching the external eqalizing networks. 


• 
The audio music sensor detects the interprogram space and then the starting point of musical program. 
• 
Dolby B Type Noise Reduction Decorders require few external components. 
• 
Package Outline 
SDMP30 
• 
Bipolar Technology 


• 
FUNCTIONS 
• 
Low noise head preamplifiers 
• 
M ute and 
auto-reverse 
functions 
• 
Internal switches for equalization 
• 
2 channel 
Dolby B Type Noise Reduction 
Decoders 
• 
Audio music sensor 


4-54------Afa,3tJpMHtJdioCo 
...lJd------- 


NJM2085 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
12 
V 


Total Power Dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-40-+85 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


• 
ELECTRICAL CHARACTERISTICS 


(Ta=25"C, 
all levels reference to -6dBm/400Hz 
at OOLBY 
OUT 
NR OFF, 
Unless otherwise 
specified.) 


!,ARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
Range 
Vop 
8 
8.5 
10.5 
V 


Operating 
Current 
Is 
- 
18 
25 
mA 
Reference 
Voltage 
Vref 
4.0 
4.3 
4.6 
V 


DC Voltage 
Pin 
14 
Vdc 
l.l5 
1.25 
1.35 
V 


MUTE 
ON 
LEVEL 
MUTE ON 
0 
- 
1.2 
V 


MUTE 
OFF 
LEVEL 
MUTE OFF 
2.2 
- 
V+ 
V 


MUTE 
ATT 
55 
65 
- 
dB 
MUTE 
Current 
IMUTE 
- 
10 
- 
I'A 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Resistance 
R, 
30 
50 
70 
kn 


Input 
Bias Current 
I, 
- 
- 
10 
I'A 
Voltage 
Gain 
Gv 
pin4-5 
and 26-27 
shorted 
32.5 
35.5 
38.5 
dB 


Voltage 
Gain 
Matching 
~Gv 
-; 
- 
I 
dB 


Resistor 
Metal 
Position 
Rm 
4.35 
5.8 
7.25 
kn 


Resistor 
Normal 
Position 
R, 
- 
150 
400 
kn 


Total 
Input 
Noise 
en I 
Rg=600n 
B=20-20kHz 
- 
0.8 
- 
I'V 
en 2 
Rg=600n. 
A-Weight 
- 
0.5 
- 


Forward/Rev. 
Low 
Level 
FRL 
IN 2=ON; 
IN 
I=OFF 
0 
- 
0.8 
V 


Forward/Rev. 
High 
Level 
FRH 
IN 2=OFF; 
IN I=ON 
2 
- 
V+ 
V 


Metal/Normal 
Low 
Level 
NML 
EQSW=ON 
0 
- 
1.5 
V 


Metal/Normal 
High 
Level 
NMH 
EQSW=OFF 
3.5 
- 
V+ 
V 
Output 
Impedance 
Ro 
- 
1.2 
1.7 
n 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Output 
Low 
Level Voltage 
VI 
- 
- 
800 
mV 


Input 
Current 
Iin 
- 
- 
I 
I'A 
ON/OFF 
Low 
level 
AMSL 
- 
- 
0.8 
V 
ON/OFF 
High 
Level 
ANSH 
2 
- 
V+ 
V 
Interprogram 
Threshold 
Voltage 
VTH 
I 
1.2 
1.45 
1.7 
V 


Interspace 
Threshold 
Voltage 
VTH 
2 
4.0 
4.3 
4.6 
V 


AMS Threshold 
AMSVTH 
I 
l.l9 
1.39 
1.59 
V 


AMSVTH 
2 
0.6 
0.8 
1.0 
V 
Swit"ch Pin 
Current 
Vol 
- 
18 
- 
I'A 
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TEST CONDmON 
PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
NR 
f(Hz) 
OTHER CONDITIONS 


Voltage Gain 
Gv 
OFF 
IK 
-I 
0 
I 
dB 
Channel Matching 
~Gv 
OFF 
IK 
-0.5 
- 
0.5 
dB 
Signal Handling 
S/H 
ON 
IK 
Vcc=8V, THD=I% 
12 
13 
- 
dB 
Decode Cut 
B-DECI 
ON 
10K 
Vout=OdB 
-1.1 
0.4 
1.9 
dB 


2010g Vout (off) 
B-DEC2 
ON 
500 
Vout=-25dB 
1.4 
2.9 
4.4 
dB 
B-DEC3 
ON 
2K 
Vout=-25dB 
5.5 
7.0 
8.5 
dB 
Vout (on) 
B-DEC4 
ON 
5K 
Vout=-25dB 
3.9 
5.4 
6.9 
dB 
B-DEC5 
ON 
10K 
Vout=-4OdB 
8.9 
10.4 
11.9 
dB 
ON/OFF 
Low Level 
NRotT 
0 
- 
0.8 
V 
ON/OFF 
Hight Level 
NRon 
2.0 
- 
V+ 
V 


TEST CONDITION 
PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 
NR 
f(Hz) 
OTHER CONDITIONS 


Total Harmonics Distortion 
THDI 
OFF 
lK 
Vo=OdB 
- 
0.12 
- 
% 


THD2 
ON 
IK 
Vo=OdB 
- 
0.08 
- 
% 


THD3 
OFF 
10K 
Vo=OdB 
- 
0.18 
- 
% 


THD4 
ON 
10K 
Vo=OdB 
- 
0.2 
- 
% 


Signal to Noise Ratio 
S/NI 
OFF 
Rg=6000, 
Vo=OdB 
- 
60 
- 
dB 
S/N2 
ON 
CCIR/ARM 
- 
70 
- 
dB 
Channel Separation 
CSI 
OFF 
IK 
Rg=6000 
- 
55 
- 
dB 
CS2 
ON 
IK 
Rg=6000 
- 
60 
- 
dB 
Channel Cross Talk 
CTI 
OFF 
lK 
Rg=6000 
- 
58 
- 
dB 


CT2 
ON 
IK 
Rg =6OOQ 
- 
67 
- 
dB 
Supply Voltage Rejection 
SVRI 
OFF 
IK 
Rg=6000 
- 
90 
- 
dB 
SVR2 
ON 
IK 
Rg=6000 
- 
95 
- 
dB 
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• 
GENERAL DESCRIPTION 
The NJM2096 is a dual power amplifier, which operates with I.OV 
minimum supply voltage. The NJM2096 is suitable to small radio and 
head-phone stereo. The NJM2096 is resemble to the NJM2076, but two 
amplifiers are the same. 


• 
FEATURES 
• 
Low Operating Voltage 


• 
Minimum external components 
• 
Low Operating Current 


• 
Package Outline 
• 
Bipolar Technology 


O 


S 


2 
7 


3 
6 


4 
5· 


IJM2096D 
IJM2D96. 


PIN FUNCTION 
I. Non-Inverting Amp. Input (A) 
2. Non-Inverting Amp. Input (B) 


3. V+ 
4. Base (B) 
5. (B) Output 
6. GND 
7. (A) Output 
8. Base (A) 


PIN FUNCTION 
I. V+ 


2. Base (B) 
3. (B) Output 


4. Power GND 
5. GND 
6. (A) Output 
7. Base (A) 
8. Non-Inverting Amp. Input (A) 
9. Non-Inverting Amp. Input (B) 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
4.5 
V 


Power Dissipation 
PD 
(DIP8) 
500 
mW 


(SIP9) 
500 
mW 


(DMPS) 
300 
mW 


Maximum 
Input Signal 
V'N 
200 
mVrms 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDmON 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
1« 
VIN=Open 
- 
4.7 
7 
mA 


Maximum Output Power 
POI 
THO=IO% 
D&S 
15 
20 
- 
mW 


M 
15 
17.5 
- 
mW 


Max. Output 
Power at Low Supply Voltage 
Po 
THD=IO%. 
V+= 
l.OV 
- 
3 
- 
mW 


Voltage 
Gain 
Av 
VIN=lOmVrms 
26.5 
28 
29.5 
dB 


Total Harmonic Distortion 
THO 
Po=lmW 
- 
0.4 
0.8 
% 


Ripple RejectIon 
RatIo 
RR 
Rg=OO. 
V, =3OmVrms. 
F, =lkHz 
25 
35 
- 
dll 


Input Resistance 
RIN 
25 
33 
43 
k!1 


Output 
Noise Voltage 
VNO 
Rg=OO. 
A Curve 
- 
40 
150 
,...V 


Output 
Pin Voltage 
Vo (DC) 
0.62 
0.70 
0.77 
V 


Voltage 
Difference 
between Two 
Output 
Pins 
toVo(DC) 
- 
- 
50 
mV 


470l'F 
Rc 
RL 


16Q 
16Q 


2SA1313(O) 
0.471' 


1 
F 


ll'~ 


SG 


(Rg=600Q) 
rv 
II'F 


2SA1313 (0) : hFE= 
115-125 


(Ic=IOOmA) 
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I 
I 


1il. 
0.9 


5 
0.81-+-+-+-+-+-+--+--+--+--+--+-+-+-+---i 


~ 
0.7 f--+-+-+-+..-+-+-+++++..,...,.""1""'t 
:; 
0.61-+-+-+--tf-+-+--+--+--+-+-+-+-+-+---i 
~ 0.51---+-+-+-+++++++++-+-+--1 
o 
OAI-+-+-+-++-+--+--+--+-+-+-+-+-+---i 
Vo 0.31-+-+-+-+-+-+--+--+--t--+-+-+-+-+---i 
(V)0.2I--HH--t--+-+-+-+-+-+-+-+-+--H 


O.II--t--t-t-t-t-I--I--t-HHH--tH---t 
o '-.l-.l-..l-..l-...L-...L-...J-....l.......l.......l.......l......l..-'--'-~ 


IAv 
2 


(dB) 


Voltage Gain 


(V+=1.5V, 
RL=16Q, 
VIN=10mVrms, 
C=(70pF) 


0 


-- 


0 
- 


Total Harmonic Distortion 


(V+=l.5V, 
RL=16Q, 
Po=lmW) 
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lee 


(mA) 


Operating Current 


(V+=1.5V, 
f=lkHz) 
- 
-- 
- 
I--- 
- 
I--- 
t 
'--- 
--- 
- 
-- 


j 


0/) 
20 
"! 


lee 
10 


(mA) 


0.1 


Output powwer Po (mW) 


Total Harmonic Distortion 


(V+l.5V, 
RL=16Q, 
Po=lmW) 


.Il 
j § 
••• 'E 
'3 
~ 
~o 


THO 


(%) 


NJM2096 


Total Harmonic Distortion 


(V+=L5V. 
Rt.=16Q. 
f=lkHz) 


Total Harmonic Distortion 


(V+=l.5V. 
Rt.=16Q, 
f=lkHz) 


c: 
10 
c'f 
~ 
is 


I 
D/S type 


--- 
j; 
- 


1_ 


T 


M type 


1 


THO 


("to) 
THO 


("to) 
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• 
TYPICAL APPLICATION 


Stereo 
Head-Phone 


• 
NOTICE 


(1) External 
PNP Transistor 


Maximum output power becomes 
large with low saturation voltage transistor, and so select transistor of low saturation voltage. 


hFF: 
120 


(2) External 
Frequency 
Compensation 


Recommend 
tantalum 
capacitor with low tan b (less than 0.25 at f= 10kHz) and 2!l resistor. 
Stable with large capacitor 
of less high 


frequency 
distortion 
and worse tan<t. For 
example: 
lJlF. tan.r:;;0.6 


(3) Layout on PCB 


Be careful to get maximum 
output 
Power and low distortion 
set. 


DIPIDMP: 
Signal ground has to be close to IC ground pin. Impedance 
of ground line must be low. 


SIP: Two 
terminals 
(Power 
GND, 
GND)are 
connected 
at one point 
on PCB. 


• 
GENERAL DESCRIPTION 
NJM2106 is the active bass expander to be specifically used in lbe 
headphone type stereo operating at 1.5V power supply (standard). The 
low sound band less than 100Hz is boosted 
by 20 dB maximum 
at 
medium level input and at low level input, the clear feeling oflistening 
sound, the high sound band is amplified 
by approx. 
5dB fixed gain. 
These performances 
enable to improve dynamic range in music play- 
back by the compact headphone stereo, lbe bass expansion of which is 
not good enough. 
Thus lbe Ie enables to get powerful and clear feeling of listening 
sound. 
The electronic 
switch simply enables switching 
on and off of the 
boost, circuit, and lbe mute circuit. 


• 
FEATURES 
• 
Operating Voltage 
(O.9-2.5V) 
• 
Boost Value: 20dB max. (variavle at and less than 100Hz) 
50dB 
(fixed at and over 10Hz) 
• 
Boost value in low sound band adjustable by the external resistor 
• 
Internal mute circuit with a low click swtching sound 
• 
On & Off boost and mute circuits by electronic switch 
• 
Low power dissipation 
• 
Minimum external components 
• 
Low Operating Current 
• 
Package Outline 
DMPI6 
• 
Bipolar Technology 


PIN FUNCTION 
I. Signal Input (B) 
2. High Band Signal Input (B) 
3. Signal Output (B) 
4. HPF 
5. Boost Control 


6. WGTF 
7. Boost Signal Output 
8. GND 


9. Supply Vortage 
10. Reference Voltage 
II. Mute Control 
12.DET 
13. LPF 
14. Signal Output (A) 
15. High Band Signal Input (A) 
16. Signal Input (A) 
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r-- 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L __ 


Po 
W 
E 
R 
S 
WI 
S-W t 
H 


- 
- 
5 
- 
6 
7 
- 
@- .J 


HPF 
BOOST 
WGTF 
WGTOUT 
GND 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
5 
V 


Power Dissipation 
PD 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+70 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


Ope 


Ope 


Ope 


Ref, 


Vo 


Vo 
Boos 


Boos 


Boo 


Boo 
To 
To 


Rip 


Ou 
Mu 


Mu 
Boo 


Boo 


Boo 


Mu 


Mu 


Mu 


Cr 


SYMBOL 
TEST CONDITION 
TYP. 
PARAMETER 
MIN. 
MAX. 
UNIT 
BOOST 
MUTE 
f (Hz) 
V,,(dBm) 


rating Current 
I 
Ice! 
ON 
OFF 
Ik 
-10 
- 
2.1 
3.5 
mA 


rating Current 2(Note 
I) 
Iee2 
OFF 
OFF 
Ik 
-10 
- 
1.7 
3.0 
mA 


lee3 
ON 
ON 
Ik 
-10 
1.8 


, 


3.5 
mA 
rating Current 
3 (N ote I) 
- 


erence Voltage 
(Note 
I) 
VJH:F 
ON 
OFF 
Ik 
-10 
0.66 
0.71 
0.76 
V 


ltage Gain 
I 
Gvl 
ON 
OFF 
Ik 
-30 
-1.0 
0.0 
1.0 
dB 


ltage Gain 
2 
Gv2 
OFF 
OFF 
Ik 
-30 
-1.0 
0.0 
1.0 
dB 


t Value 
I 
BSTI 
ON 
OFF 
50 
-60 
0.0 
2.6 
10.0 
dB 


t Value 
2 
BST2 
ON 
OFF 
50 
-45 
15.0 
18.0 
21.6 
dB 


st Value 
3 
BST3 
ON 
OFF 
50 
-20 
1.3 
3.3 
5.3 
dB 


st Value 
4 
BST4 
ON 
OFF 
10k 
-20 
2.5 
4.5 
6.5 
dB 


tal Harmonic 
Distortion 
I (Note 
I) 
THDI 
ON 
OFF 
Ik 
-18 
- 
0.1 
0.6 
% 


tal Harmonic 
Distortion 
2 
THD2 
OFF 
OFF 
Ik 
-18 
- 
0.1 
0.6 
% 


Ripple 
(400Hz., 
-4OdBm) 
is 
pIe Rejection 
Ratio 
RR 
ON 
OFF 
40.0 
43.5 
- 
dB 


tput Noise 
Voltage 
(Note 
I) 
applied 
on V+ 


VNO 
OFF 
OFF 
20-20kHz 
BPF, 
Rc=600n 
- 
2.7 
4.0 
pV 
te Attenuation 
I 
MATI 
ON 
ON 
50 
-20 
43.0 
50.0 
- 
dB 
te Attenuation 
2 (Note 
I) 
MAT2 
OFF 
ON 
50 
-20 
43.0 
59.0 
- 
dB 
st OJ' Sensitivity 
(Note 
2) 
VBON 
ON 
OFF 
50 
-45 
Open 
st Off Sensitivity 
Voltage 
(Note 
3) 
VBOFF 
ON 
OFF 
50 
-45 
0.0 
- 
0.2 
V 
st Off Sensitivity 
Current 
I BeFF 
ON 
OFF 
50 
-45 
® Pin=OV 
- 
12.0 
30.0 
pA 
te On Sensitivity 
Voltage 
(Note 
4) 
VMON 
ON 
ON 
50 
-20 
0.0 
- 
0.2 
V 
te On Sensitivity 
Current 
I "'ON 
ON 
ON 
50 
-20 
@Pin=OV 
- 
12.0 
30.0 
pA 
te Off Sensitivity 
(Note 
5) 
V"'OFF 
ON 
ON 
50 
-20 
Open 


-22.0 
i 
osstalk 
(Note 
I) 
CT 
ON 
OFF 
Ik 
-20 
- 
-27.0 
dB 


(Note 
I): These parameters 
are guaranteed 
by design. The testing during 
the productions 
are not to be conducted. 


(Note 
2): Recommendable 
(5) pin to be left open, 
under 
Boost on state. 


(Note 
3): Recommendable 
(5) pin on GND 
under Boost off state. In case of applying 
voltage, recommendable 
to be conducted 
within the range 


of the standard 
value. 


(Note 
4): Recommendable 
(II) 
pin on GND 
under Mute on state. In case of applying 
voltage, to be conducted 
within the range of the standard 


value. 


(Note 
5): Recommendable 
(II) 
pin to be left open under Mute Off state. At this time, when operating 
IC with the current 
running. 
there might 


be cases of making 
oscillations. 
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PIN VOLTAGE 
PIN NO. 
PIN SYNBOL 
FUNCfION 
(STANDARD) 


IN(B) 
Signal 
Input 
(B) 
0.71 V 


HPIN(B) 
High 
Level 
Sound 
Signal 
0.71 V 


Input (B) 
13 
LPF 
Externally 
aneched 
R.C. 
0.71 V 


Pin number 
at LPF 


15 
HPIN(A) 
High 
Level 
Sound 
Signal 
0.71 V 


Input 
(A) 


16 
IN(A) 
Signal 
Input (A) 
0.71 V 


OUT (B) 


OUT (A) 


Signal 
Output 
(B) 


Signal 
Output 
(A) 


0.71 V 


0.71 V 


Externally 
attached 
R.C. 


pin number 
at HPF. Adjust- 


ment of Boost Val ue. 


On/Off 
Switch 
of 
Boost 
ON State 
0.75 V 


Circuit. 


Open: 
On 


GND: 
Off 


V' 


15pA 
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Externally 
attached 
R.C. 


Pin 
number 
of 
weighting 


filter Amp. 


PIN VOLTAGE 


(STANDARD) 


On/Off 
Switch 
of 
Mute 
Off State 
0.65 V 


Circuit 


Open: 
Off 


GND: 
On 


Control 
Voltage 
Output 


Pin 


~ 
150pA 


~D 
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• 
PRINCIPLE OF OPERATION 


NJM2106 
is consists of the circuit of high sound band amplifier, 
low sound band amplifier, 
the circuit to add amplifired 
signals on the main 


signal, 
and the mute which shuts ofT the signal. 


Higher 
sound 
band 
element: It is supplied 
to 2 and 
15 pins after passing 
through 
external 
R &c. This signal plus main signal input 
in I 


and 
16 pins is output 
from 3 and 
14 pins. 


Low sound 
band 
element: It is extracted 
by bandpass 
filter consisted 
of internal 
resistors 
in I & 16 pins, external 
capacitor 
in 13 pin and 


Gml 
upon 
input in I and 
16 pins. This signal goes through 
Gm4 after amplified 
in narrower 
bandwidth 
at Gm3, and output 
at 3 and 14 pins 


after added 
by the addition 
circuit 
of the main 
signal. 
The above circuits 
operate 
as the bigger signal, the larger amplification. 
Gm3' has one 


more output. 
The output 
signal rectified by all-wave rectifYing circuit becomes controlled 
voltage by being balanced 
by external 
12 pin capacitor. 


The controlled 
voltage 
controls 
the gain at Gm4 and Grn2 operates 
as limitter circuit 
to avoid 
saturation 
as the input signal becomes 
larger 


than some certain 
level. When the boost is off, the input signals 
at I & 16 pins output 
as they are by the gain 
I amplifier. 
When 
the mute is 


on, the signal 
is shut ofT by output 
circuit 
input connected 
to VREF. 


• 
APPLICATION NOTE 


I. 
Power 
supply 


The NJM2106 
is a single power 
supply 
IC operated 
at the voltages 
from 0.9V to 2.5V. The standard 
voltage generated 
at 10 pin is fixed 


at about 
0.71 V considering 
the low voltage 
operation. 
As such head rooin 
is not expandable 
even though 
the supply 
voltage 
is increased. 


Accordingly, 
the IC is suitable 
for single supply 
voltage 
operation 
by one dry cell battery 
and at 3V setting, the signal level is required 
to 
be lowered. 


2. 
Operation 
mode control 


The NJM21 06 functions 
are controlled 
by internal 
electronic switch. the switch of the operation 
modes is designed 
to be controlled 
by either 


connecting 
or opening 
on & ofT of the boost 
and mute at 2 terminals. 
So, the use of mechanical 
switch 
is recommended. 
the following 


precausion 
should 
be taken 
in case of using NPN 
transistor 
to control. 


(I) 
The voltage 
should 
be loaded 
at 5 & II pins lower than 0.2V on 9 & v+ and higher 
than O.4V on 8 pin(GND). 


(2) As II pin, mute control, 
is not digitally 
controlled, 
in case of switch on for mute, the voltage 
should 
be less than 0.2V, and in case 


of ofT, it should 
be open as much as possible. 
In case that it cannot 
be opened 
at switch off, the current 
coming 
into 
II pin should 
be 


less than 2uA. In this case outputs 
at 3 and 
14 pins sometime 
oscillate, 
so stop it by putting 
the capacitor 
(1000 through 
5000 pF) 


between 
3/14 
pins and ground. 
When 
the mute is on,3 
& 14 pins are in not signal 
position 
and generates 
the same voltage 
(approx. 


0.71 V) of that of VREF. 


3. 
Control 
of boost 
volume 
in high sound 
band 


The boost is obtained 
by adding 
the high sound 
band element taken 


out by HPF 
at A and B channels 
to the main signal. 


The signal in high sound band is boosted 
by the following 
equations. 


Gain: 
GH=R7' 
(1/Rs+I/(R9+ljwCs)} 


CutofT Frequency: 
fHH=I/(2;orR9 
'Cs) 


In one of the application 
cases shown 
at right, 


fHH=11.7kHz 


Gain 
at 20kHz 
is around 
6 dB. 


20k.Q 
680pF 


R, 
C, 


TC, 
IInput 
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4. 
Control of boost volume in low sound band 
The bost is controlled by bandpass filter by LPF/HPF 
which takes 
out low sound band of IN(A) and IN(B), by gain control circuit and 
the circuit generating the control signal and by headroom control 
circuit As the band and gain of the above filter are set up by the 
external C & R, low sound amplification effectis adjusted by external 
constant. 
The foolwings are referencedto when adjusting. 
(I) LPF cutoff frequencyto be set up by RI, internal resistorand Cl, 


external capacitor. 
Cutoff frequency: Fu= 1/(2,.RJ /2' C, ) 
(2) HPF cutoff frequency and gain to be set up by: 
Internal resistor, R2 & R3, and external resistor, R4, and external 
capacitor, C2. 
Gain: G= I+R,/(R,+R.+ 
I/j 6> C,) 
Cutoff Frequency: fH,=I/ 
{2"'(R3 +R< )·Cz } 


(3) Cutoff frequency and gain of the amplifier with weighting func- 
tion 
They are set up by internal resistor, R5, external resistor, R6 and 
external capacitor, C3 as shown in the following equations. 
Gain: G=I+jwC3 
'Rs /(I+jwC3 
.~ 
)/(I+jwC. 
·Rs) 
Cutoff Frequency: F12= 1/(2,.· ~ 
'C3 ) 
FHZ=1/(2,.· Rs . C. ) 


II 
" 
ffiI 
I Iff 
Total 
Weighting 


./ 
....•... 


HPF 


~ 
\ 
c.. 
\ 
......•... 


LPF 


12 


10 


4 


<= 
2 


'OJ0 


Gv 
-2 


-4 
(dB) 
-6 


-8 
-10 I 
100 


(Hz) 


10 
Frequency 
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Operating 
Current, 
Reference 
Voltage 


ys. Operating 
Voltage 


(V,N= 
-18dBm/ikHz. 
RL =3kQ, 
Ta=2S·C) 


~ 
2.0 
" 
U 
~ 
1.8 


'o~ 
0. 
1.6 


Ice 
1.4 


(mA) 


1.0 


Operating 
Voltage 


2.0 


V+ (V) 


Output 
Amplitude 
ys. Input Amplitude 


Boost 
OFF, 
V+=l.IV, 
f=lkHz, 
RL=3kQ, 
Ta=2S·C) 


•.. 
.",a 
-20 
~ 
E« 
:i 
~ 
-40 
0 


VOUT 
(dBm) 


-60 


/' 
/ 
/ 
V 
/ 


V 


-60 
-40 


Input Amplitude 


-20 


V,N (dBm) 


Output 
Distortion 
ys. Input Amplitude 


( 
Boosi OFF, 
V+=l.IV, 
RL=3kQ, 
Ta=2S·C) 


c 
1.0 
0 
'E 
0.7 
0 
.~ 
0.5 
a 
:i 
0.3 
B- 
0.2 
"0 


THD 
0.1 


(%) 
0.07 


0.05 


0.03 


"- 


f=IOkHz 
f =Ik, 
SOHz 
~ 
/ 


~ ../1 


i'-/ 


-w 
-w 
-w 
-u 


Input 
Amplitude 
V,N (dBm) 


•.. 
.", 


!,!; 
a 
730 
iIl\ 
~ 
1li. 
E 


J± 
« 
-30 
720 
:i 
VREF 
~ 
710(mV) 
0 


VOUT 


700 
(dBm)-40 


•.. 
~ 
Q. -20 
E« 
:i 


O 


~ 


-40 
VOUT 


(dBm) 


co 
.~ 
20 
a:i 
1.0 
~ 
o 
O.S 
THD 
(%) 
0.3 


Output 
Amplitude 
ys. Operating 
Voltage 


(V,N= 
-40dBm/SOHz, 
RL =3kQ, 
Ta=2S·C) 


I 
I 


/ 
Boost ON 


I 


Boost 
OFF 


1.0 
2.0 


Operating 
Voltage 
v+ 
(V) 


Output 
Amplitude 
ys. Input Amplitude 


( Boost 
ON, V+=l.IV, 
RL=3kQ, 
Ta=2S·C) 


-60 
-40 
-20 


Input Amplitude 
V,N 
(dBm) 


Output 
Distortion 
ys. Input Amplitude 


( 'Boost 
ON, V+=l.IV, 
RL=3kQ, 
Ta=2S·C) 


-w 
-w 
-w 
-u 


Input Amplitude 
V,N (dBm) 


4-70-----"'-',..AtMJiotJJ ...!JrJ.------- 


" 
.", 
B 
-39 
:.a 


E...: 
-<0 
"~ 
-41 
0 


VOUT 
-42 


(dBm 


Output 
Amplitude 
YS. Frequency 


(Boost 
OFF, V1N=-40dBm, 
V+=1.1V, 
R,=3kQ, 
Ta=2S'C) 


I 
I 
I I 
I 


I Calpplin~ d=ILF 
- %n 
/ 
C~PPI:ing I C=3.3tF 


I 
10 
20 
30 
50 70100 
200 
300 500 700 
Ik 
2k 
3k 
5k 7k 10k 
20k 
Frequency 
f 
(Hz) 


Output 
Amplitude 
YS. Frequency 


(Boost 
ON, V1N=-40dBm, 
V+=1.1V, 
R,=3kQ, 
Ta=2S'C) 


-20 
" 
.", 
B 
-30 
:.a 
E...: 
-40 
"~ 
-50 
0 


VOUT 
-60 


(dBm) 


,j 


2JdBm 
..- 
V1N 
---- 


JI 
- 
•..•... - 


V'N~-30dBm 
..- 
"'-... 
~ 
.J 
J. 
-- 
"- 
- 


V'N= -40dBm - 


..- 
'" 


-'I 
--- 
V1N=-50dBm- 
.J 
J 
- 
V'N- -60dBm -- 
I 
I 


10 
20 
30 
50 70 100 
200 
300 
500 700 Ik 
2k 
3k 
5k 7k 
10k 
20k 


Frequency 
f 
(Hz) 


Crosstalk 
YS. Frequency 


(Boost 
ON, 
VouT=-20dBm, 
V+=1.1V, 
R,=3kQ, 
Ta=2S'C) 


........ I'--••......... 


r--...... 


"" 


'" 


..../ 
"'- 
- 


-" 
-10 
~e 
-20 
U 


CT 
-30 


(dBm) 


20 
30 
50 
70 100 
200 300 
500 700 Ik 


Frequency 
f 
(Hz) 
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NJM2106 


Ripple Rejection 
Ratio ys. Olperating 
Voltage 


( Ripple = -40dBm/400Hz, 
Rl =3kQ, 
Ta=25'C) 


\ 


oost ON 


BjstOF 
'- 


o 
~ 
-30 


..!! 
Q, 
Q, 


Q2 


RR -50 


(dB) 


output 
Amplitude, 
Distortion 
vs. Load Resistor 


(Y,N=-30dBm, 
Y+=l.IY, 
Boost OFF, 
Ta=25'C) 


] 
'6. 
-32 


E 
<C 


O~ -36 


YOUT -38 
(dBm) 


-40 


100 
200 
300 
500 
700 
Ik 
2k 3k 
5k 
7k 
10k 20k 


Mute Attenuation 
YS. Operating 
Voltage 


(V1N=-18dBm/lkHz, 
Rl=3kQ, 
Ta=25'C) 


co 
'~ 
-50 
! 
S~ 


-60 
MAT 
(dB) 


.~ 
S 
0.3 
~ 


0.2 THD 
(%) 


\\. 
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NJM2106 


HPIN(B) 


2 
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• 
GENERAL DESCRIPTION 
NJM211 0 is a monaural microphone 
amplifier for video camera. It 
can operate from 2.7V. 


The performance 
is low Operating 
current 
and small 
package, 


therefore it is easy to design the downsizing and low consumption. 


• 
Operating Voltage 


• 
Low Operating Current 
2.7V-5.3V 
(V·=5V:3.5mA Typ.) 
(V·=3.3V:l.lmA Typ.) 


• 
Short Circuit Protection for External MIC. 


• 
Package Outline 
DMP8, SSOP8 


• 
Bipolar Technology 


1. 
MIC V· 


.2. 
EXT MIC V· 


3. 
+VIN 


4. 
GND 
5. 
-VIN 


6. 
AMP 
NFB 
7. 
AMP 
OUT 
.8. V· 
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NJM2110 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
7.0 
V 


Power Dissipation 
(SSOP8) 
250 
mW 
Po 


(DMPS) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
TSlg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDmON 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
I 
Ice 
I 
- 
3.5 
4.5 
mA 


Operating 
Current 
2 
Ice 2 
V+=3.3V 
- 
l.l 
2.0 
mA 


Transfer 
Gain 
Gv 
f=lkHz 
27 
28 
29 
dB 


Total 
Harrnonic 
Distortion 
THD 
f= 1kHz, Vo=300mVnns, 
RL = IOkO 
- 
0.05 
0.2 
% 


Maximum 
Output 
Voltage 
Yom 
f=lkHz, 
V+=2.7V, THD=l%, 
RL =IOkn 
2.0 
2.5 
- 
Vp-p 


Output 
Noise 
Voltage 
Vno 
R. =Ikn, 
C=O.IJlF, 
A-Weight 
- 
30 
42 
JlVrrns 


Input 
Resistance 
Gain 
Zin 
f=lkHz 
- 
110 
- 
kn 


Output 
Resistance 
Zo 
f=lkHz 
- 
10 
- 
n 


MJC Output 
Supply 
Voltage 
I 
MJCo 
I 
2.0 
2.35 
2.7 
V 


MJC Output 
Supply 
Voltage 
2 
MJCo 
2 
V+=2.7V 
2.0 
2.25 
2.5 
V 


External 
Output 
Supply 
Voltage 
EXToul 
10= 25mA 
4.0 
- 
- 
V 


Output 
Short 
Circuit 
Current 
Ios 
EXTo=OV 
- 
- 
30 
mA 


Electret 
Condenser 
Mic. 
2.2kO 
r----------, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I 
IIIL 
J 


NJM2113 


• 
GENERAL DESCRIPTION 
The NJM2ll3 
is a audio power amplifier 
desined 
for telephone 


applications, 
such as in speakerphones. 
Coupling capacitors to the speaker are not required, as it has differ- 


ential speaker outputs. The closed loop gain is set with two external 
resistors. 
A CD pin permit 
powering 
down with muting 
the input 
signal. 


• 
FEATURES 
• 
Wide Operating Voltage 
(2-16V) 
• 
Low Operating Current 
(2.7mA Typ.) 
• 
CD Input to Power Down the IC with Mute 
• 
Low Power-Down Operating Current 
(72J.lA Typ.) 
• 
Output Power Exceeds 250mW 
(V·=6V, RL=320 ) 


• 
Gain Adjustable 
(Gvo=O-43dB, Voice Band) 
• 
Package Outline 
DMP8,DMP8, SIP8, SSOP8 
• 
Bipolar Technology 


• 
Load Impedance 
• 
Differential Gain 
• 
Input Voltage at CD 


8-2000 
0-43dB (5kHz bandwidth) 
O-V· 
Vdc 


• PACKAGE OUTLINE 


~ 
~ 


IJ1I21130 
IJ1I211311 


~ 
~ 


IJ1I2113L 
IJ1I2113V 


Pin Function 
1. 
CD 
2. 
VREF 


3. 
+V'N 


4. 
-VIN 


5. 
VOUT) 
6. V· 
7. 
GND 
8. 
YouTZ 


NJ1I2113D 
NJM211311 
NJ1I2113V 


r-·-------- 
: 
6 
,, 
( 


- V I N (j---!. 


+V'N~ 
,,,,, 
, 
SOkO 
, 


VREF 
[}-;;- 


: 
Z 
)ZSkO 


, 
~ 
BIAS 
: 
SOW 
L__. 
7 
! 
_J 


GND 
CD 
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NJM2113 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Yoltage 
Y' 
+18 
Y 


Output Peak Current 
lop 
±250 
rnA 


Input Yoltage Range 
YIN 
(l-4pin)-0.3 
to Y'+O.3 
Y 


(5,8pin) 
-0.3 
to Y'+O.3(when 
Power-Down 
Y 


Power Dissipation 
Po 
(D1P8) 
500 
mW 


(SIP8) 
800 
mW 


(DMPB) 
500 (note I) 
mW 


(SSOP8) 
360(note 
I) 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Iecl 
Y+=3Y, 
Rl =00, 
Ipin=0.8Y 
- 
2.7 
4.0 
mA 


(no signal) 
Iec2 
Y+=16Y, 
Rl=oo, 
Ipin=0.8Y 
- 
3.4 
5.0 
mA 


IeCD 
Y+=3Y, 
Rl =00, 
Ipin=2Y 
- 
72 
100 
I'A 


Open 
Loop 
Gain 
Av I 
Amplifier#A, 
f<IOOHz 
77 
83 
- 
dB 


Closed 
Loop 
Gain 
Av2 
Amplifier#B, 
f= IkHz, Rl = 320 
-0.35 
0 
+0.35 
dB 


Output 
Power 
Pol 
Y+=3Y, 
Rl = 160, THD:;> 10% 
55 
- 
- 
mW 


(note2) 
P02 
Y+=6Y, 
Rl =320, 
THD:;> 10% 
250 
- 
- 
mW 


P03 
Y+= 12Y, Rl = 1000, THD:;> IO%{note3) 
400 
- 
- 
mW 


Total 
Harmonic 
Distortion 
THDI 
Y+=6Y, Rl =32l1, Po = 125mW, GVD=34dB 
- 
0.5 
1.0 
% 


(f=lkHz) 
THD2 
Y+~3Y, Rl=80, 
Po=2OmW, GVD=12dB 
- 
0.5 
- 
% 


THD3 
V+~12V, Rl=320, 
Po=200mW, 
GVD=34dB 
- 
0.6 
- 
% 


Power 
Supply 
Rejection 
Ratio 
PSRRI 
CI=OO, 
C2=0.01I'F, 
DC 
50 
- 
- 
dB 


(Y+=6V, 
tl V+=3Y) 
PSRR2 
CI=O.II'F, 
C2=0, 
f=lkHz 
- 
12 
- 
dB 


PSRR3 
CI=II'F, 
C2=5JlF, 
f=lkHz 
- 
52 
- 
dB 


Mute 
Attenuation 
MAT 
f=lkHz-20kHz, 
Ipin=2Y 
- 
70 
- 
dB 


Output 
Yoltage 
Yol 
Y+=3Y, 
Rl =160 
1.00 
1.18 
1.25 
V 


(Rr =75kO, 
DC) 
Y02 
Y+=6Y 
- 
2.68 
- 
Y 


Y03 
Y+=12Y 
- 
5.71 
- 
Y 


Output 
High 
Level 
YOH 
IOUT=-75mA, 
Y+=2-16Y 
- 
Y+-I.I 
- 
Y 


Output 
Low 
Level 
VOL 
IOUT=75mA, 
Y+=2-16Y 
- 
0.21 
- 
Y 
Output 
DC Offset 
tlYo 
Rr =75kO, 
Rl =320, 
5pin-8pin 
-30 
0 
+30 
mY 


Input 
Bias Current 
'" 
4pin 
- 
-30 
-200 
nA 


Equivalent 
Resistance 
R+IN 
3pin 
100 
150 
220 
kO 


RREF 
2pin 
18 
25 
40 
kO 
CD 
Input 
Yoltage 
H 
YCDH 
Ipin 
2.0 
- 
Y+ 
Y 


CD 
Input 
Yoltage 
L 
YCDl 
Ipin 
0.0 
- 
0.8 
Y 


CD 
Input 
Resistance 
RCD 
YCD=16Y, 
Ipin 
50 
75 
175 
kl1 


(note2) 
NJM2113M, 
NJM2113V:At 
on PC Board 


(note3) 
Not specified 
for NJM2113Y 
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SPEAKER 
o 
~ 
1.0pF 


Ci 
R. 
INPUT 0--l 
O.lpF 


Notice: 
1. CD--A 
logic "Low" 
«O.8V) 
sets normal 
operation. 


A logic "High" 
(>2.0V) 
sets the power 
down 
mode. 


2. Power 
supply 
rejection 
is provided 
by C I and C2. 


C2 is unnecessary, 
if C I is sufficient capacitances. 


3. CI 
and C2 also effect the tUffi-<ln time of !he circuit 
at power-up. 


4. Equivalent 
Circuit 
of CD 
is as in the following 
diagram. 


5. Normally 
a snubber 
is not needed at the output 
of the NJM2113, 
un-like many other audio 
amplifiers 
(NJM2073 
etc.). However 
the 


PC board 
layout, 
stray capacitances, 
and the manner 
in which the speaker 
wires configured, 
may dictate 
otherwise. 
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NJM2117 


• 
GENERAL DESCRIPTION 
NJM2117 is designed for CD player, which contains RF amplifier 
for 3 spot system optical PICK-UP output, FOCUS error amplifier and 
APCcircuit. 


• 
FEATURES 
• 
Dual Supply 
±5Y 
Operation 


• 
Single Supply 
+5Y Operation 
Available 


• 
Package 
Outline 
SS0P20 


• 
Bipolar Technology 


• 
PIN FUNCTION 
I. LD 
20. Y+ 
2. PD 
19. LD ON 
3. POl 
18.RFI 
4. PD2 
17.RFO 
5. Y- 
16.FE 


6. F 
15. FE BIAS 
7. E 
14.TE 


8. YR 
13. EI 


9. YC 
12. EO 


10. NC 
II. NC 


v· 
LD 
ON 
RFI 
~--p~~---------- 


FE 
BIAS 
TE 
EI 
EO 
NC 
_____________________ 
l_~, 


Vr. 
1.25V I 


I 
I 
I 
I 
I 
I 
I1 
_ 


I 
I 
I 
I 
I 
I 
I 
I 


------t------r-wJ 


VC 
NC 


v- 
I 
LD 
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NJM2117 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
v'/V 
±6 
V 


Power Dissipation 
Po 
(SSOP8) 
300 
mW 


Operating 
Temperature 
Range 
Top, 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
20pin 
- 
8.0 
12.0 
mA 


Operating 
Current 
lEE 
5pin 
-12.0 
-8.0 
- 
mA 


<RF Ampliller> 


Output 
Offset Voltage 
Vool 
TPI7 
Voltage 
-50 
- 
50 
mV 


Voltage 
Gain 
Gv I 
TP3/4=2KHz,3OmVppINPUT 
28.2 
31.2 
34.2 
dB 


Frequency 
Characteristic 
FGvl 
Frequency 
at Gv 1=-3dB 
1.50 
3.75 
- 
MHZ 


Maximum 
Output 
Voltage 
H 
+VoMI 
TP3=0.6V 
3.5 
- 
- 
V 


Maximum 
Output 
Voltage 
L 
-VoMl 
TP3=-0.6V 
- 
- 
-0.3 
V 


<FE Ampliller> 


Output 
Offset Voltage 
Voo2 
TPI6 
Voltage 
-120 
0 
120 
mV 


Output 
Noise 
VNOISE 
S3=ON 
TPI6Noise 
(100KHZ 
LPF) 
- 
15 
30 
mV"", 
Voltage 
Gain 
1 
Gv2-1 
TP3= 
IKHz, 
IOmVpplnput 
39.1 
42.1 
45.1 
dB 


Voltage 
Gain 
2 
Gv2-2 
TP4= 
IKHz, 
IOmVpplnput 
39.1 
42.1 
45.1 
dB 


Frequency 
Characteristic 
I 
FGv2-1 
Frequency 
at Gv2-1 
=-3dB 
- 
27 
- 
KHZ 


Frequency 
Characteristic 
2 
FGv2-2 
Frequency 
at Gv 2-2=-3dB 
- 
27 
- 
KHZ 


Differenoe 
Voltage 
Gain 
Gvo2 
Gvo2=(Gv 
2-1)-(Gv 
2-2) 
-3.0 
0 
3.0 
dB 


Maximum 
Output 
Voltage 
H 
+VoM2 
TP3=0.3V 
4.2 
- 
- 
V 


Maximum 
Output 
Voltage.L 
-VoM2 
TP4=0.3V 
- 
- 
-2.2 
V 


<TE Ampliller> 


Output 
Offset Voltage 
Voo3 
TPI4 
Voltage 
-50 
0 
50 
mV 


Voltage 
Gain 
I 
Gv3-1 
TP6= 
IKHz, 
IOOmVpplnput 
16.4 
19.4 
22.4 
dB 


Voltage 
Gain 
2 
Gv3-2 
TP7= 
IKHz, 
1000Vpplnput 
16.4 
19.4 
22.4 
dB 


Frequency 
Characteristic 
I 
FGv3-1 
Frequency 
at Gv 3-1=-3dB 
- 
34 
- 
KHZ 


Frequency 
Characteristic 
2 
FGv3-2 
Frequency 
at Gv 3-2=-3dB 
- 
34 
- 
KHZ 


Differenoe 
Voltage 
Gain 
Gvo3 
Gvo3=(Gv 
3-I)-(Gv 
3-2) 
-3.0 
0 
3.0 
dB 


Maximum 
Output 
Voltage 
H 
+VoM3 
TP7=1.5V 
4.2 
- 
- 
V 


Maximum 
Output 
Voltage 
L 
-VoM3 
TP6= 
I.5V 
- 
- 
-2.2 
V 


<APC> 


Output 
Voltage 
I 
Vol 
S2 =2 
VI=69mV 
V2 =0.5V 
- 
-1.7 
-0.4 
V 


Output 
Voltage 
2 
Vo2 
S2 =2 
VI=123mV 
V2 =O.5V 
-1.0 
0.3 
1.6 
V 


Output 
Voltage 
3 
Vo3 
S2 =2 
VI=177mV 
V2 =O.5V 
1.0 
2.3 
- 
V 


Output 
Voltage 
4 
Vo4 
S2 =2 
VI=OV 
V2 =4.5V 
4.6 
4.8 
- 
V 


Output 
Voltage 
5 
Vo5 
S, =ON 
S2 =2 
V, =OV V2 =0.5V 
- 
- 
2.0 
V 


<Center 
Voltage 
Amp.> 


Output 
Voltage 
6 
Vo6 
TP8 
Voltage 
-tOO 
0 
100 
mV 
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NJM2117 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
20pin 
- 
6.0 
12.0 
mA 


Operating 
Current 
lEE 
5pin 
-12.0 
~6.0 
- 
mA 


<RF Amplifier> 


Output 
Offset Voltage 
Vool 
TPI7 
Voltage 
-50 
- 
50 
mV 


Voltage 
Gain 
Gv I 
TP3/4=2KHz, 
30mVppiNPUT 
28.2 
31.2 
34.2 
dB 


Maximum 
Output 
Voltage 
H 
+VoMI 
TP3=0.4V 
V+-0.5 
- 
- 
V 


Maximum 
Output 
Voltage 
L 
-VoMI 
TP3=-0.4V 
- 
- 
V-+2.2 
V 


<FE Amplifier> 


Output 
Offset Voltage 
Voo2 
TPI6 
Voltage 
-120 
0 
120 
mV 


Voltage 
Gain 
I 
Gv2-1 
TP3=IKHz, 
IOmVpp INPUT 
39.1 
42.1 
45.1 
dB 


Voltage 
Gain 
2 
Gv2-2 
TP4=IKHz, 
IOmVpp INPUT 
39.1 
42.1 
45.1 
dB 


Difference 
Voltage 
Gain 
Gvo2 
Gvo2=(Gv 
2-1)-(Gv 
2-2) 
-3.0 
0 
3.0 
dB 


Maximum 
Output 
Voltage 
H 
+VoM2 
TP3=0.3V 
V+-0.5 
- 
- 
V 


Maximum 
Output 
Voltage 
L 
-VoM2 
TP4=0.3V 
- 
- 
V-+0.5 
V 


<TE Amplifier> 


Output 
Offset Voltage 
Voo3 
TPI4 
Voltage 
-50 
0 
50 
mV 


Voltage 
Gain 
I 
Gv3-1 
TP6=IKHz, 
1000Vpp 
INPUT 
16.4 
19.4 
22.4 
dB 


Voltage 
Gain 
2 
Gv3-2 
TP7=IKHz, 
1000Vpp 
INPUT 
16.4 
19.4 
22.4 
dB 


Difference 
Voltage 
Gain 
Gvo3 
Gvo3=(Gv 
3-1)-(Gv 
3-2) 
-3.0 
0 
3.0 
dB 


Maximum 
Output 
Voltage 
H 
+VoM3 
TP7=1.5V 
V+-0.5 
- 
- 
V 


Maximum 
Output 
Voltage 
L 
-VoM3 
TP6=1.5V 
- 
- 
V-+0.5 
V 


<APe> 


Output 
Voltage 
I 
Vol 
S2 =2 
VI = IIOmV 
V2 =-20.V 
- 
-1.6 
-0.3 
V 


Output 
Voltage 
2 
Vo2 
S2 =2 
VI =16OmV 
V2 =-20.V 
-1.1 
0.2 
1.5 
V 


Output 
Voltage 
3 
Vo3 
S2 =2 
VI =2IOmV 
V2 =-20.V 
0.8 
2.1 
- 
V 


Output 
Voltage 
4 
Vo4 
S2 =2 
VI =OV V2 =-20.V 
2.1 
2.3 
- 
V 


Output 
Voltage 
5 
Vo5 
SI =ON 
S2 =2 
VI =OV 2 =2.0V 
- 
- 
1.0 
V 


<Center Voltage 
Amp.> 


Output 
Voltage 
6 
Vo6 
V2 =-2.5V 
TP8 
Voltage 
-70 
0 
70 
mV 
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NJM2117 


3 
POI 
Input 
pin 
of RF 
I-V 
AMP. 
Con- 


P02 


15.8k 
nect 
A+C 
pin, 
B+O 
pin 
of each 
4 
photo-diode 
and current 
input. 


3, 
VC 


22.6k 


20pA 


VEE 
Connect 
minus supply. 


···(Two supply) 
Connect 
GNO. 
"'(Single 
supply) 


6 
F 
~p 
Input 
pin ofTE 
I-V AMP. 
Connect 


7 
E 
E pin, F pin of each photo-diode 
and 


15.8k 
current 
input. 


6, 
7 
VC 


500 
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Output 
pin 
of 
direct 
current«V 


cc+VEE)/2>. 


Input 
pin 
of 
internal 
center 
point 


voltage. 


Connect 
GND.······(±5V) 


Connect 
VR pin. 


······(Single 
supply) 


Output 
pin for monitor 
of I-VAMP 


E. 


~r ... 
~;6~ 


Output 
pin 
of 
TRACKING 


ERROR 
AMP. 
Output 
of E-F sig- 
nal. 
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Bias adjustment 
pin 
of 
FOCUS 
ERROR AMP. 
(Non-inverting side) 


Output pin FOCUS 
ERROR AMP. 


Input pin of RF AMP. 
(Inverting side) 


Establish Gain of RF AMP by resis- 
tor between RFI pin and RFO pin. 


Change-<>verpin(on/OIl) of APC 


AMP. 
ON···GNO/OFF···Vcc 


Connect plus supply. 
···························(Two supply) 
Connect Va:.. 
.. ... ... ... ... ... ... ... .(Single supply) 
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RFO-oUTPUT 


VRFo=(iPDl+iPD2)(Alxlll 
(kOl Xli.:~~~~bl 


= 181.8(kOlX(iPDl +iPD2)(Al 


Establish 
Gain 
of RF AMP by resistor (22kO) between 
RFI pin and RFO pin. 


lk 


3.31' 
~ 


NJM2117 


FE OUTPUT 


VFE =(iPDI-jPD2)(A)XIII 
[kO)Xl;.~4i~~) 


= l279[kO) X(iPDI-jPD2)(A) 


It is possibleto controll FE Output Offsetby variable resistor with FE BIAS pin. 


TE OUTPUT 


VTE = (iE- jF)(A) x403[kO) X1~6ir~) 


=3616 [kO)X(iE-jF)[A) 


It is possibleto trim I-V Gain by resistor with ED pin. 


12p 
---j 
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V· 


IV' 
30k 


50 
VR 


30k 


V- 
rV- 


APCQRCUT 


LD ON pin: connect to GND···APC (Auto Power Controll) ON 
connect to V+···APC ( 
11 
) OFF 


V· 


22 
PD 
lOOp 


lOOk 
LD 


Ik 


VC 


100 


LD 
PD 
500 
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Operating 
Current(Icc)vs. Temperature 


(Y+/Y-= 
±5Y) 
~~- 


..•... " 
...... 


,,/" 
V 
/' 
, 


,/ 
Ice 
5 


.(mA) 
4.5 


-50 
o 
25 
50 
75 
100 


Ambient 
Temperature 
Ta eC) 


RF Output Offset Vottage 
vs. Temperature 


(Y+/Y-=±5V) 
j 
50 


o 
40 
> 
30 


~ 
20 
o 
10 
s 
-18 
g 
-20 


"'" 
-30 
~ 
-40 


Yool 
-5Q.50 


(mY) 


---- 
- ---- 


-25 
0 
25 
50 
75 
100 


Ambient 
Temperature 
Ta eC) 


TE Output Offset Voltage 
vs. 'Temperature 


(Y+/Y-=±5Y) 
j 
50 


~ 
40 
30 


~ 
20 
o 
10 
i -I~ 
o 
-20 
~ 
-30 
-40 
Yoo3 -5~50 
(mY) 


---- 
---- , 


-, 


-25 
0 
25 
50 
7!; 
100 


Ambient 
Temperature 
Ta eC) 


E 
-4.5 
~ 
-5 
" 
U 
OIl 
-5.5 
" 
.", 


~ 


-6 


-6.5 
lEE 
(mA) -7 


-7'~50 


Operating 
Current 
(lEE) vs. Temperature 


(Y+/Y-=±5Y) 


'- '- .•.....•.•... 


............- --......_- ... 


FE Output Offset Voltage 
vs. Temperature 


(Y+/Y-=±5Y) 


- ---- 


-~ 
0 
~ 
w 
n 
~ 


Ambient 
Temperature 
Ta eC) 


} 
- 
50 


~ 
-100 


Yoo2-15Q.50 


(mA) 


Center Voltage vs. Temperature 


(Y+/Y-=±5Y) 


-, 
',," - -- 
......_- - 


-25 
0 
25 
50 
75 
100 
125 


Ambient 
Temperature 
Ta eC) 


50 
40 
j 
30 
o 
20 
> 
10 


~,,~ 
0 
-10 
U 
-20 


(mY) -30 


-40 
-5.Q.50 
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RF Voltage Gain vs. Temperature 


(V+/V-=±5V) 


---- 
-..- ---- 


c8 
32 


~ 
31 


"0> 
30 
u..~ 


Gv 


(dB) 2~50 
-2" 
0 
25 
50 
15 
100 


Ambient 
Temperature 
Ta eC) 


TE Voltage Gain vs. Temperature 


(V+/V-= 
±5V) 


c 
23 
-;o 
22 


~ 
21 
"0> 
20 
u.l 
!- 
19 


Gv 
18 


(dB) 
!L50 


" 
~", 


~ 
-- 


I.---'""'" 
." 


APe Vo2 vs. Temper~lture 


(V+/V-=±5V) 


NO.5 
~ 
0.4 
"0 
0.3 
> 
0.2 
~ 
0.1 


:; 
0 
o 
-0.1 
V 2 -0.2 
o 
-0.3 
(V) -0.4 


-0·§..50 
-25 


.' 
I.--- 
" J...-- 


o 
25 
50 
15 
100 


Ambient 
Temperature 
Ta eC) 


45 
c.; 
44 
0 
!;l, 
43 


5 
"0 
42 
> 
u.l 
41 
u.. 


Gv 
40 


(dB) 39-50 


-I 
-1.1 
_~ -1.2 
o 
-1.3 
> 
-1.4 
:; 
-1.5 


~ 
-1.6 
o 
-1.7 
Vol -1.8 
(V) -1.9 


-2-50 


2.5 
~ 
2.• 
j 
2.3 
o 
2.2 
> 
2.1 


~ 
2 
~ 
1.9 
o 
1.8 
Vo31.1 
(V) 1.6 
1.5 


-50 


FE Voltage Gain vs. Temperature 


(v+/V-=±5V) 


,i"'" 


------ ..' 


-- 


",..- 


----e:--- 
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APe Vol vs. Temperature 


(v+/v-=±5v) 


,. - 


:::;;. 


---- 


o 
25 
50 
15 
100 


Ambient 
Temperature 
Ta eC) 


APe V03 vs. Temperature 


(v+/V-=±5V) 


-- 
" 
L..--- 
- 
,,- 


-25 
0 
25 
50 
15 
100 


Ambient 
Temperature 
Ta eC) 


i 
o 
6 
::l.5...J 
1 


~ 
" 
0 
:::E5-1 
""'0-2 
0:: >--3 


-VoMI 
-4 


(V) 
-~50 


'5 
5 
g 
4 
6 
3 
::l 
2 
6...J 
1 


.~ 
~ 
0 
:::Ell!-I 
t:: ~-2 


-3 
-VoM2_4 
(V) 
-~50 


APe V04 vs. Temperature 


(v+/y-= 
±5Y) 


5 
4.9 
U 
4.7 
4.6 
4.5 
U 
4.3 
4.2 
4.1 
4 -50 


-- 
---- ---- 


'50. 
5 


<3 
: 
§ 
2 
6:t 
1 
.~ 
~ 
0 
:::Ell! -I 
""'0 
0:: >- -2 


-3 
+VoMI_4 
Vo4 
-~50 


RF Maximum 
Output Voltage 
H 


vs. Temperature 


(Y+/Y-=±5Y) 


---- ---- 
-- 


RF Maximum 
Output Voltage 
L 


vs. Temperature 


(Y+/Y-=±5Y) 


---- 
-- 


[ 
5 
'5 
4 
o 
3 
6 
2 
::l 
6:t 
1 


.~ 
" 
0 
:::E 
~-I 
tJJ -'5 -2 
""' >- -3 
+VoM2 -4 


(V) 
-~50 


FE Maximum 
Output Voltage 
H 


vs. Temperature 


(Y+/Y-=±5Y) 
- 
---- 
---- 


FE Maximum 
Output Voltage 
L 


vs. Temperature 


(Y+/V-= 
±5Y) 


--- - 
---- 
---- 


'5 
5 


~ 
4 
o 
3 
§ 
2 
6:t 
1 


.~ 
" 
0 


:::E5-1 
tJJ 0-2 
I- >--3 


+VoM3-4 
(V) 
-5 50 


TE Maximum 
Output Voltage 
H 


vs. Temperature 


(Y+/Y-= 
±2.5Y) 


---- ---- 
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~ 
5 
o 
4 
E 
3 
::l 
2 
.§...l 
1 


~ 
1;l, 
0 


:::t 5 
\1J 0 -1 
I- > -2 


-3 


-VoM3 
_4 


(V) 
-~50 


TE Maximum Output Voltage L 


vs. Temperature 


(Y·/Y-= 
±2.5Y) 


---- 
---- --- 


-25 
0 
25 
50 
75 
100 


Ambient 
Temperature 
Ta ee) 


Operating 
Current(1eE) 
ys. Operating 
Voltage 


o 


" 
-1 
§ 
-2 


U 
-3 
~ 
.~ -. 
8- 
-5 
-6 
lEE 
-7 
(mA) -8 


-9 1 


,--. 
t--. 


2 
3 
4 


Operating 
Yoltage 
Y·/Y- 
(±V) 


FE Maximum Output Voltage 


vs. Operating 
Voltage 


6 


5 


~ 
~ 
4 
E 0 
3 
.~ > 
2 
~i 
1 
L1. 0 
0 


VOM2 -1 
(Y) 
-2 
-3 
-41 


----- 
~ 
-- 
-- 
-- 
./ 
\-- --- 
2 
3 
4 
5 


Operating 
Voltage 
Y· /Y- 
(± Y) 


Operating 
Current(lcc) 
ys. Operating Voltage 
-~ 
"- 
- 
~a 
~."~ 
8.. 
3 
o 
Ice 


(mA) 1 


o 1 
5 


Operating 
Voltage 
V·/V- 
(±V) 


RF Maximum Output Voltage 


vs. Operating 
Voltage 


E 
1;l, 


::l 
5 


E 0 
';; > 
os 
'5 
:::t 
L1. ~ 
0:: 0 


VOMI 


(V) 


-- 
V 
- 
---- 
--- 
/ \'- -- -- -- -- 
2 
4 
5 


Operating 
Voltage 
Y· /Y- 
(± Y) 


TE Maximum Output Voltage 
ys. Operating 
Voltage 


6 


5 


~ 
~ 
4 


.~ 
~ 
3 
:::t 
'5 
2 
\1J.9- 
1 
I- 8 
0 


VOM3 -1 
(V) 
-2 
-3 
~4 1 
2 
3 
4 


Operating 
Voltage 
Y· /Y- 
(± Y) 


-- 
-- 
--- 
----- 
...- 
I 
\-- -- 
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5 
( 


3 


2 
1 
E. 
0 
8 
-1 
-2 
Vo 
-3 
(V) 
_( 


-50 


/fV~=±5.Ji 


./ 
;v.+/V~= ±2.5V- 


./ ~: 
V+/V~=±1.7V 


./ 
~ 
V+/V~=±1.5V 


/ 
/A 


././ 


/' 
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• 
GENERAL DESCRIPTION 


The NJM2118 
is a monaural 
microphone 
amplifier 
with current 


limit. 


The low operating current and 3V or 5V operation are easy apply to 


portable items such as camcorder, microphone module and others. 


The very small package of SSOP8 makes downsized PCB design. 


• 
FEATURES 
• 
Operating Voltage 


• 
Low Operating Current 


• 
Low Noise 


• 
Bipolar Technology 


• 
Package Outline 


(+2.7Y- 
+5.3Y) 
(l.OrnA typ.) 
(30 J'Yrms typ.) 


PIN FUNCTION 
1: MICY· 
2: 
C-NOISE 
3: +Y'N 
4: GND 
5: 
-Y'N 
6: AMPNFB 
7: AMP OUT 
8: Y· 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
+7 
V 


(SSOP8) 
250 
mW 
Power Dissipation 
Po 


(DMP8) 
300 


Operating 
Temperature 
Range 
Top, 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
+2.7 
- 
+5.0 
V 


Operating 
Current 
lee 
- 
I 
2 
mA 


Voltage 
Gain 
Gv 
f= 1kHz 
27 
28 
29 
dB 


Total Harmonic 
Distortion 
THD 
f=lkHz. 
Vo=300mVrms. 
RL=IO'kQ 
- 
0.05 
0.5 
% 


Maximum 
Output Voltage 
Yom 
f=lkHz. 
THD=I%. 
RI=IO'kQ 
2.0 
2.5 
- 
Vpp 


Output Noise Voltage 
I 
Vnl 
RI=loon. 
I=2.5mA. 
Weight JIS-A 
- 
30 
35 
pVrms 


Output Noise Voltage 
2 
Vn2 
Rg=lkn. 
Weight JIS-A 
- 
20 
42 
pVrms 


Input Impedance 
Rin 
f=lkHz 
- 
110 
- 
kQ 


Output Impedance 
Ro 
f=lkHz 
- 
18 
- 
n 


Mic Output Supply Voltage 
1 
MICoutl 
lo=OmA 
2.0 
2.45 
- 
V 


Mic Output Supply Voltage 
2 
MICout2 
Io=2.5mA. 
Rl=loon 
2.0 
2.15 
- 
V 
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22ttFr 


r 


lOttF 


.1 
0 


lO.lttF 
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• 
GENERAL DESCRIPTION 
NJM2l28 
is a pre & power amplifier 
with ALC for micro and 
compact 
cassette 
recorders. 
It contains 
pre-amplifier, 
ALC circuit, 
power amplifiers, and ripple filter. 
The pre-amplifier 
amplifies 
the signal come from magnetic 
head. 
The ALC circuit limits the input signal to optimize level in recording. 
The power amplifiers 
drive a speaker in play back and the magnetic 
head in recording. 
The ripple filter stabilizing the supply voltage to the 
internal pre-amplifier 
and an external condenser microphone. 


• 
FEATURES 
• 
Operating Voltage 
l.8Y-7.0Y 
• 
Automatic Level Control (ALC) Limit Level=lOOmYrmslyp.(f=IkHz) 
• 
Ripple Filter R.R. (Ripple Rejection)=47dB typ.(f=200Hz,C=47 }JF) 


• 
Bipolar Technology 
• 
Package Outline 
DMPI6 


PIN FUNCfION 
l. PRE+lN 
2. SGND 
3. POWER+ lNA 
4. POWER-INA 
5. POWER- INB 
6. POWER+ lNB 
7. RFOUT 
8. RFIN 
9. ALCIN 
10. TC 
II. POWER OUT B 
12. POWERGND 
13. Y+ 
14. POWER OUT A 
15. PREOUT 
16. PRE-IN 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V· 
+7.0 
V 


PA Output Peak Current 
lop 
1 
A 


PA [ntput Voltage 
Range 
V,N 
±0.4 
V 


Power Dissipation 
Po 
(M-Type) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+[25 
'C 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
M[N. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V· 
1.8 
3.0 
6.0 
V 


Operating 
Current 
Ice 
RL=oo 
- 
9 
14 
mA 


Input Bias Current 
I. 
- 
140 
- 
nA 


Output Offset 
L::,.Vo 
RL=80 
- 
0 
50 
mV 


Output Power 
Po 
THD=IO%, 
f=lkHz, 
V·=4V, RL=80 
300 
"400 
- 
mW 


(Notel) 
Po 
THD=IO%, 
f= IkHz, V·=3V, RL=40 
150 
220 
- 
mW 


T.H.D. 
THO 
V·=4V, RL=80, 
Po=2oomV, 
f=lkHz 
- 
0.2 
- 
% 


Close Loop V-Gain 
Ayl 
f=lkHz 
41 
44 
47 
dB 


VN1 
Rs=lOkO, 
RL=40, 
A curve 
- 
2 
- 
J'Vrrns 
Equivalent 
Input Noise Voltage 
VN2 
Rs=lOkO, 
RL=40, 
BW=22Hz-22kHz 
- 
2.5 
- 
J'Vrrns 


Ripple Rejection 
RR 
f=looHz 
- 
47 
- 
dB 


Cut off Frequency 
fH 
Av=-3dB 
from f=lkHz, 
RL=4n, 
Po=O.lW 
- 
80 
- 
kHz 


Output Voltage 
Vo 
f= IkHz, THO: 
I% 
0.1 
0.2 
- 
Vrrns 


Voltage 
Gain 
Av 
f= 1kHz 
35 
38 
41 
dB 


Output V-Gain 
VNO 
Rs=3.3kO 
- 
0.1 
0.4 
mVrrns 


ALC 
I f=lkHz 
Limit Level 


Ripple Filter 


Output Voltage 


Ripple Rejection 


(Note 
I) at on PC Board 


RL=2kO 


f=2ooHz, 
C=47 J'F 
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• 
GENERAL DESCRIPTION 
The NJM2135 is a Low voltage audio power amplifier for speaker 
drivers. 
No external 
coupling 
capacitors 
are reguired 
because of the 
differential 
output. The closed loop gain is adjusted by two external 
resistors. The low supply current in power down mode contributes 
to 
the reduction of power consumption 
of portable batterypowered 
equip- 
ment, cellular phones, for example. 


• 
Operating Voltage 
+2V- 
+ 16V 
• 
Low Operating Current in Power Down Mode 
0.1 J.<Atypo 
• 
Low Operating Current in Normal Operation Mode 
2.7mA typo 
V'=6V, RL=320 
GVD=0-43dB, 
Voice Band 
8-2000 


• 
Output Power Exceeds 250mW 
• 
Gain Range 
• 
Load Impedance 
• 
Bipolar Technology 


• 
Package Outline 


PIN FUNCTION 
I. CD 
2. VREF1 
3. VREF2 
4. -V'N 
5. VOUT1 
6. V' 
7. GND 
8. Voun 


NJM2135D 
NJM2135M 
NJM2135E 
NJM2135V 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Yoltage 
Y+ 
+2.0-+16 
Y 


Output Peak Current 
lop 
±250 
mA 


Y.,(I-4pin) 
-0.3, 
Y++o.3 
Y 
Maximum 
Input Voltage 
Y.,(5-8pin) 
-0.3, 
Y++O.3 (In power down) 
Y 


(D1P-8) 
500 


(SIP-8) 
800 


Power Dissipation 
Po 
(OMP-S) 
500 
mW 


(EMP-S) 
500(notel) 


(SSOP-S) 
36O(note I) 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
leCi 
Y+=3Y, RL=oo, Ipin=2.0Y 
2.7 
4.0 
mA 


(NO SIGNAL) 
ICC2 
Y+=16.0Y, RL";oo, Ipin=2.0Y 
3.4 
5.0 
mA 


(At Power Down Mode) 
IceD 
Y+=3.0Y, RL=oo, Ipin=0.8Y 
0.1 
1.0 
pA 


Open Loop Gain 
AYI 
AMP#A, 
f<looHz 
77 
S3 
dB 


Closed 
Loop Gain 
AY2 
AMP#B, 
f=lkHz, 
RL=3211 
-0.35 
+0.35 
dB 


Pol 
Y+=3.0Y, RL=1611, THO:;> 10% 
55 
mW 


Output 
Power 
P02 
Y+=6.0Y, RL=3211, THO:;> 10% 
250 
mW 


(Notel) 
Y+=12.0Y, RL=looll, 
THO:;> 10% 


P03 
400 
mW 
(Note2) 


THOI 
Y+=6Y, RL=3211, Po=125mW, 
Gvo=34dE 
0.5 
1.0 
% 


Total Harmonic 
Distortion 
TH02 
Y+~3Y, 
RL=SIl, 
Po=20mW, 
Gvo=I2dB 
0.5 
% 
(f=lkHz) 
TH03 
Y+~ 12Y, RL=32!l, 
Po=2oomW, Gvo=34dB 
0.6 
% 


Power Supply 
Rejection 
Ratio 
PSRRI 
Cl=oo, 
C2=O.01 pF, DC 
50 
dB 


PSRR2 
Cl=O.1 pF, C2=O, f=lkHz 
12 
dB 
(Y+=6.0Y, LI.Y+=3.0Y) 
PSRR3 
Cl=I.O pF, C2=5.0 pF, f=lkHz 
52 
dB 


Mute Attenuation 
MAT 
f= 1kHz - 20kHz, Ipin=2.0Y 
70 
dB 


Vol 
Y+=3.0Y, RL=1611 
1.00 
1.15 
1.25 
Y 
Output Voltage 
Y+=6.0Y 
Y02 
2.55 
Y 
(RF75kll, 
DC) 
Y03 
Y+=12.0Y 
5.45 
Y 


Output High Level 
YOH 
louT=-75mA, 
Y+=2.0-16.0Y 
Y+-l.l 
Y 


Output Low Level 
YOL 
IOUT=75mA, Y+=2.0-16.0Y 
0.21 
Y 


Output DC Offset 
LI.Yo 
RF75kll, 
RL=32!l, 
5pin-8pin 
-30 
0 
+30 
mY 


Input Bias Current 
I. 
4pin 
-30 
-200 
nA 


R.'N 
3pin 
100 
150 
220 
kll 
Equivalent 
Resistance 


RREF 
2pin 
IS 
25 
40 
kll 


CD Input Voltage H 
YCOH 
Ipin 
2.0 
Y+ 
Y 


CD Input Yoltage L 
YCDL 
Ipin 
0.0 
O.S 
Y 


CD Input Resistance 
Rco 
Y+=Yco=I6.0Y,lpin 
50 
90 
175 
kll 


(notel) 
NJM2135M, 
NJM2135E, 
NJM2135Y: 
Mounted 
on 
Pc board 


(note2) 
NJM2135Y 
is excluded 
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NJM2135 


Ci 
Ri 
0---1 


O.lI'F 
3.0kQ 


(note) 


l.The NJM2135 
is active mode during the CD terminal 
is High level (>2.0V) 


and it is stand-by 
mode during the CD terminal 
is Low level « 
O.8V). 


2.CI 
and C2 improve 
power 
supply 
rejection 
ratio. 


In case of C I is enough 
large, C2 is unnecessary. 


3.Please 
note that the CI and C2 make 
slow power 
rise up to the NJM2135 


regardless 
the external 
power supply condition. 


4.lnput 
current 
flow on the internal 
resistor 
shown 
in the equivalent 
circuit 


of CD terminal. 


5.No 
sunbber 
resistor 
and capacitor 
are required 
are required 
normally. 


But the snubbe~ 
resistor 
and capacitor 
are required 
if the NJM2135 
oscil- 


lates by condition 
of PCB layout, 
stray capacitor 
and speaker 
wire length. 


6.When the NJM2135 
change 
the mode to active or stand-by 
the CD terminal 


ON/OFF, 
the actual operation 
takes some delay by the charge 
and discharge 


ofCI,C2. 


7. When the power 
turns on in stand-by 
mode, 
the NJM2135 
operates 
during 


charging 
time of C I and C2. 


8. If the supply voltage 
fluctuate 
large during the stand-by 
mode, the mode of 


active and stand-by 
of NJM2135 
becomes 
unstable. 
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NJM2135 


• 
POWER DISSIPATION 
The 1I11owabiepower is restricted by the ambiemt temperature. 
Characterestics 
of 
the allowable power (PD:Powe 
Dissipation) 
against ambient temperature 
is indicated 
below. 


NJM2135D ONLY 
NJM2135MjE 
GLASS 
EPOXY 
BOARD 


(73x4 
0<1.5mm) 


NJM2177/2177A 


• 
GENERAL DESCRIPTION 
The NJM2177 is a higher level integration and high quality audio 
performance 
monolithic 
IC designed 
for use in Dolby 
Pro Logic 
Surround 
System. The NJM2177 
provides 
all the necessary 
function 
for a complete Pro Logic processor except time delay; Automatic input 
balance, noise sepuencer, 
adaptibve 
matrix, center mode control, and 
modified B-type noise reduction all on chip. 
In addition to Dolby Pro Logic function including Dolby 3-stereo, 


this device provides two channel bypass mode and two special outputs 
used for other surround conbeniently. 
At two channel by pass mode, noise and distortion of NJM2177A 
are lower than that ofNJM2177 


(note) Dolby and the double-D symbol are trademarks of Dolby Labo- 
ratories Licensing Corporation. San Francisco, CA94103-48 13, USA. 


This device available only to licensees of Dolby Lab. 
Licensing and application information may be obtained from Dolby 
Lab. 


• 
FEATURES 


• 
Operating Voltage 


• 
Dolby operating level 


• 
Lower Operating Current 


• 
Internal mode control switches 


• 
Package 


9to l3V 
300mVrms 
34mA typo 


• 
FUNCTIONS 


• 
Auto input balance and buffer 


• 
Noise sequencer; a Noise generator, a sequencer controlled by extemaltwo bits 


• 
Adaptive Matrix 


• 
Center mode control; ON/OFF, NormallPhantomlWideband 


• 
Modified Dolby B Type Noise Reduction and OP amp. for 7kHz low-pass filter 


• 
Operating mode control; 4ch(L,C,R), 3ch(L,C,R), 2ch(no processing) 


• 
L+R 
and L-R 
output 
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NJM2177/2177A 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
15 
V 


Power Dissi pation 
PD 
(SDlP-56) 
700 
mW 


(QFP-56) 
500 
mW 


(QFP-64) 
500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
't 


Storage Temperature 
Range 
TSlg 
-40-+125 
't 


NJM2177/2177A 


• 
ELECTRICAL CHARACTERISTICS 
(Ta=2S'C, 
V+= l2V, <XIB Reference is 300mV/ 1kHz at C-oUT 
Unless otherwise specified.) 


Operating 
Voltage Range 
Vop 
9.0 
- 
13.0 
V 


Operating Current 
Ice 
No signal 
- 
34.0 
40.0 
mA 


Reference Voltage 
V,,, 
No signal 
- 
4.0 
- 
V 


Control 
SW input voltage 
2ch Mode 
Vc-2ch 
MODE-CNT PIN 
0.0 
- 
0.8 
V 
3ch 
Vc-3ch 
MODE-CNT PIN 
- 
Open 
- 


4ch 
Vc-4ch 
MODE-CNT PIN 
3.8 
- 
7.0 
V 


Center on 
Ve-con 
CENTER-CNT PIN 
2.4 
- 
7.0 
V 


Center off 
Vc-coff 
CENTER-CNT PIN 
0.0 
- 
0.8 
V 
Noise Seq. on 
Vc-nson 
NOISE-CNT-E PIN 
0.0 
- 
0.8 
V 
Noise Seq. off 
Vc-nsoff 
NOISE-CNT-E PIN 
3.2 
- 
7.0 
V 
Noise Seq. channel select H 
Vc-nssH 
NOISE-CNT-A and NOISE-CNT-B PIN 
3.2 
- 
7.0 
V 
Noise Seq. channel select L 
Vc-nssL 
NOISE-CNT-A and NOISE-CNT-B PIN 
0.0 
- 
0.8 
V 


Voltage Gain 
GV-BNR 
V" = OdBd,f= 100Hz 
- 
9.0 
- 
dB 
Decode Responce I 
D"" 
V;,=OdBd, f= 1.0kHz 
-1.6 
-0.1 
1.4 
dB 
2 
D",2 
V;,=-ISdBd, 
f=1.4kHz 
-3.0 
-I.S 
0.0 
dB 
3 
D"" 
Vm=- 2OdB,f= 1.4kHz 
-4.9 
-3.4 
-1.9 
dB 
4 
D.,. 
V" =4OdBd, f=S.OkHz 
-6.8 
-S.3 
-3.8 
dB 
T.H.D 
THD-NR 
V" =OdBd, f= 1.0kHz 
- 
0.07 
- 
% 


Headroom 
HR-NR 
V+=9V AT T.H.D.=I% 
IS.O 
17.0 
- 
dB 
SN Ratio 
SN-NR 
Rg=O, weighted CCIR/ ARM 
76 
82 
- 
dB 


OUTPUT 
Noise level 
V"" 
-IS 
-12.5 
-10 
dB 
Output Noise Level Accuracy relative to Cch Ld 
/1V"" 
-0.5 
0.0 
0.5 
dB 
Rch S'ch 


Output Level Aocuracy relative to Cch 
L,R,S'ch out 
/1Vol 
-0.5 
0.0 
O.S 
dB 
Matrix Rejection relative L,R,C,S'ch 
out 
Mr 
2S.0 
40.0 
- 
dB 
TH.D 
L,R,C,S'ch out 
THD-AM 
- 
0.02 
- 
% 


Headroom 
L,R,C,S'ch out 
HR-AM 
V+=9V at T.H.D= 1% 
IS.O 
IS.7 
- 
dB 
Signal to Noise Ratio L,R,C,S' ch out 
SN-AM 
Rg=O, weighted CCIR/ ARM 
78 
83 
- 
dB 


Capture Range 
CPR 
- 
±5 
- 
dB 
Error collection 
CER 
- 
±4 
- 
dB 
TH.D 
Lt, Rt OUT 
THD-AB 
- 
0.03 
- 
% 


SiN Lt, Rt OUT 
SN-AB 
Rg=O, weighted CCIR/ ARM 
78 
83 
- 
dB 
Headroom 
Lt,Rt OUT 
HR-AB 
V+=9V at T.H.D= 1% 
15.0 
17.0 
- 
dB 


Output Level Aocuracy relative to Cch 
L+R, 
L-Rch 
/1Vol-OP 
- 
0.0 
- 
dB 
TH.D 
THD-OP 
- 
0.Q2 
- 
% 


SiN 
SN-OP 
Rg=O, weighted CCIR/ ARM 
- 
92 
- 
dB 
Headroom 
HR-OP 
Vcc=9V at T.H.D=I% 
- 
17.0 
- 
dB 


NJM2520 


• 
GENERAL DESCRIPTION 


The 
NJM2520 
is 58kO 
input 
impedance 
2-input 
I-output 
audio 


switch. 


It contains 
two bias-type 
inputs 
and one 
buffer-type 
output. 


• 
FEATURES 


• 
Operating 
Voltage 


• 
Crosstalk 


• 
Input Impedance 


• 
2-lnput, 
I-Output 


• 
Bipolar Technology 


• 
Package 
Outline 


+4.75V- 
+ 13V 


(-70<1B 
typ.) 


(58kO 
typ.) 


NJM25200 
NJM2520M 
NJM2520V 


• 
PACKAGE OUTLINE 


~ 
~ 


NJM2520D 
NJM252DM 


~ 
~ 


NJM252Dl 
NJM2520V 


PIN FUNCTION 
I. NC 
2. Vini 
3. SWI 
4. Vin2 
5. NC 
6. V' 
7. You! 
8. GND 


PIN FUNCfION 
I. NC 
2. NC 
3. Vinl 
4. SWI 
5. Vin2 
6. V' 
7. 
YOU! 


8. GND 
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NJM2520 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
+15 
V 


(DIP-8) 
500 


Power Dissipation 
(DMP-8)300 
mW 
Po 
(SIP-8) 
800 


(SSOP-8) 
250 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V' 
+4.7 
- 
+13.0 
V 


Operating 
Current 
Ice 
- 
8.5 
11.0 
mA 


Frequency 
Characteristics 
Gr 
Vin=2Vpp, 
Vo=IOMHzlIOOkHz 
-1.0 
0 
+1.0 
dB 


Voltage Gain 
Gv 
Vin=2Vpp, 
100kHz 
-0.5 
0 
+0.5 
dB 


Total Harmonic 
Distonion 
THD 
Vin=2.5Vpp, 
1kHz 
- 
0.01 
- 
% 


Output Offset Voltage 
Vorr 
-35 
0 
+35 
mV 


VCH 
2.4 
- 
- 
V 
Switching 
Voltage 
VCL 
0.8 
V 
- 


Input Impedance 
R; 
- 
58 
- 
kn 


Output 
Impedance 
Ro 
- 
10 
- 
n 
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NJM2521 


• 
GENERAL DESCRIPTION 


The 
NJM2521 
is 58kO 
input 
impedance 
3-input 
I-output 
audio 


switch. 


It contains 
two bias-type 
inputs 
and one buffer-type 
output. 


• 
FEATURES 


• 
. Operating 
Voltage 


• 
Crosstalk 


• 
Input Impedance 


• 
3-Input. 
I-Output 


• 
Bipolar Technology 


• 
Package 
Outline 


+4.75V 
- 
+ l3V 


(-70<1B 
typ.) 


(58kO 
typ.) 


PIN FUNCTION 
I. Vinl 
2. SWI 
3. Vin2 
4. SW2 
5. Vin3 
6. V' 
7. Vout 
8. GND 


IJM2521 
D 
IJM2521M 
IJM2521V 


PIN FUNCTION 


I. Vinl 
2. SWI 
3. Vin2 
4. SW2 
5. Vin3 
6. V' 
7. VOU! 
8. GND 
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,NJM2521 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
+15 
V 


(DIP-8) 
500 


(DMP-8) 
300 
mW 
Power Dissipation 
Po 
(SIP-8) 
800 


(SSOP-8) 
250 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tslg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
+4.75 
- 
+13.0 
V 


Operating 
Current 
Ice 
- 
11.0 
14.5 
mA 


Frequency 
Characteristics 
Gr 
Vin=2Vpp, 
Vo=lOMHz/100kHz 
-1.0 
0 
+1.0 
dB 


Voltage Gain 
Gv 
Vin=2Vpp, 
100kHz 
-0.5 
0 
+0.5 
dB 


Total Harmonic 
Dislonion 
THD 
Vin=2.5Vpp, 
IkHz 
- 
0.03 
- 
% 


Output Offset Voltage 
Vorr 
-35 
0 
+35 
mV 


VCH 
2.4 
- 
- 
V 
Switching 
Voltage 
VCl 
- 
- 
0.8 
V 


Input Impedance 
R; 
- 
58 
- 
kn 


Output Impedance 
Ro 
- 
10 
- 
n 
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NJWll02 


• 
GENERAL DESCRIPTION 
The NJWl102 
is a Dolby Pro Logic Surround Decoder including 
modified 
Dolby B-Type 
noise reduction 
circuit, 
input auto-balance 
controller, noise sequenoer, adaptive matrix, clmter and surround chan- 
nellevel 
trimmers, serial data interface and others. All of internal status 
and the balance of surround speakers are controlled 
by serial data. It 
performs 
the complete 
Dolby 
Pro Logic 
Surround 
function 
and 
surround function, such as Hall, Matrix, Simulated and others combine 
with the digital delay NJU9702. 
(Note) Dolby and the double-D symbol are trademakes of Dolby Laboratories 
Licensing Corporation, San Francisco, CA94103-4813, USA. 
This device is available only to licensees of Dolby Lab. 
Licensing and application infromation may be obtained from Dolby 
Lab. 


• 
FEATURES 
• 
Operating Voltage 
Analog Block 
Vcc=9-'13 
or ±5V 
Digital Block 
Voo=5V 
• 
Dolby Operating Level 
300mVrnls 
• 
Center and Surround Channel Level Trimmers 
- 15to + 15dB/ IdB step (-15dB 
to 3dB/ ldB step in Pro Logic Mode) 
• 
Internal Mode Control Switch 
• 
Bi-CMOS Technology 
• 
Package Outline 
TQFP64 


• 
FUNCTIONS 
• 
Input Auto-Balance 
• 
Noise Generator And Sequencer 
• 
Adaptive Matrix 
• 
Pro Logic Surround Mode Conrtol : 4/3. Center ON/OFF, NormaliPhantom/Wideband 
• 
7kHz Low-pass Filter and Modified Dolby B Type Noise Reduction 
• 
Center and Surround Channel Level Trimmer 
• 
Other Surround Mode Control: S'Out Selector, Mixer And Mute Functions 
• 
Serial Data Interface 


OUTPUTS 


Left 


NJWll02 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Vce 
13.0 
V 
Supply Voltage 
Voo 
6.5 
V 


Power Dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Ts1g 
-40-+125 


"C 


• 
ELECTRICAL CHARACTERISTICS 


(Ta=25"C, 
Vcc=IOV, 
Voo=5V, 
OdB reference 
is 300mVrms/lkHz 
at C-OUT 
with C ch trimmer 
being OdB, unless otherwise 
specified.) 


PARAMETER 
I SYMBOL 
I 
TESTCONDITlONS 
~ 


Vce 
9 
10 
13 
V 


Operating 
Voltage 
4.5 
5.0 
6.5 
V 
Voo 


Ice 
No Signal 
35 
45 
mA 
Operating 
Current 
No Signal 
0.6 
1.5 
100 
mA 


Reference 
Voltage 
Vref 
No Signal 
3.6 
4.0 
4.4 
V 


Vthh 
Digital Input High Level 
0.7Voo 
Voo 
V 
Threshold 
Voltage 
0.0 
0.3Voo 
Vthl 
Digital Input Low Level 
V 


Input 
short 
switch 


Resistance 
at input short 


Switch Crosstalk 


Input 
Auto Balance 


Capture 
Range 


Output Level Accuracy 
Relative to C ch 
~Vol 
L, R, S' ch out 
-0.5 
0.0 
0.5 
dB 


Matrix Rejection 
Relative 
MR 
L, R, C, S' ch our 
25 
40 
dB 


Headroom 
HRAM 
Vcc=9V 
at THD=I% 
15 
17 
dB 


L, R, C, S' ch out at 4ch mode 
0.050 
0.200 
% 


Total Harmonic 
Distortion 
THDAM 
L, R ch out at 2ch mode 
0.002 
0.050 
% 


Rg=O, weighted:CCIRJARM 
at 4ch mode 
75 
80 
dB 
Signal to Noise Ratio 
SNAM 
L, R ch out at 2ch mode 
93 
100 
dB 


Noise Sequencer 


Output Noise Level 


Output Noise Level Accuracy 
Relative 
to C ch 
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NJWll02 


______ 
P_A_R_A_M_E_T_E_R 
I SYMBOL I 
T_E_S_T_C_O_N_D_IT_IO_N_S 
~ 


Modified 
Noise B Type Noise Reduction 


(OdBd reference 
is input level at NR-IN when S out is adjusted 
to OdB (300mVrmsllOOHz) 
with S ch trimmer 
level being OdB) 


Voltage Gain 
VGNR 
Vin=OdBd. f=IOOHz 
9.5 
dB' 


Decode Response 
I 
DECI 
Vin=OdBd. 
f= 1.0kHz 
-1.6 
-0.1 
1.4 
dB 


Decode Response 
2 
DEC2 
Vin=-15dBd. 
f=1.4kHz 
-3.0 
-1.5 
0.0 
dB 


Decode Response 
3 
DEC3 
Vin=-2OdBd. 
f=1.4kHz 
·-4.9 
-3.4 
-1.9 
dB 


Decode Response 
4 
DEC4 
Vin=-4OdBd. 
f=5.0kHz 
-6.8 
-5.3 
3.8 
dB 


Total Harmonic 
Distonion 
THDNR 
Vin=OdBd. 
f=lkHz 
0.070 
0.300 
% 


Headroom 
HRNR 
Vin=9V 
at THD= I% 
15 
17 
dB 


Signal to Noise 
SNNR 
Rg=O. weighted: 
CCIRIARM 
73 
78 
dB 


Total Harmonic 
Distonion 
THDOS 
Vin=OdB. f=lkHz 
L+R. 
L-R 
Output 
0.050 
0.200 
% 


Headroom 
HROS 
Vcc=9V 
at THD=I% 
L+R. 
L-R 
Output 
15 
17 
dB 


Rg=O. weighted 
: CCIRIARM 
L+R. 
80 
Signal to Noise 
Ratio 
SNOS 
75 
dB 
L-ROutput 


Adder Gain 
AG 
0 
dB 


Full Scale 
FS 
Digitallnput=+ 
15 or -15dB 
+12 
±15 
±18 
dB 


Gain Accuracy 
at - 6dB 
Digitallnput=-6dB 
-7 
-6 
-5 
dB 


Non Linearity 
(Note 
I) 
NL 
Digital Input= ± I. 2. 4. 8dB 
-0.5 
0.0 
0.5 
dB 


SCK 
Clock 
Width 
tl 
SCK 
50 
j1.S 


REQ 
Set-up 
Time 
t2 
REQ-SCK 
25 
j1.S 


REQ 
Hold 
Time 
t3 
REQ-SCK 
25 
j1.S 


Data 
Set-up 
Time 
t4 
SCK-DATA 
25 
j1.S 


Data 
Hold 
Time 
t5 
SCK-DATA 
25 
j1.S 


(Note 
1) NL=A'B/D-C 
A : Measured 
gain value in full scale 
B : Digital input value 
C : Measured 
gain value of digital input 


D : Full scale value 
(Note 
2) Control 
Timing 


REQ I~ 
I 


--j t2 ~ 
:-tl~ 
~ 
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NJWll02A 


• 
GENERAL DESCRIPTION 
The NJWI102A 
is a Dolby Pro Logic Surround Decoder including 
modified 
Dolby B-Type noise reduction 
circuit, 
input auto-balance 


controller, noise sequenoer, adaptive matrix, center and surround chan- 
nel level trimmers, serial data interface and others. All of internal status 
and the balance of surround speakers are controlled by serial data. It 
performs 
the complete 
Dolby 
Pro Logic 
Surround 
function 
and 
surround function, such as Hall, Matrix, Simulated and others combine 
with the digital delay NJU9702. 


(Note) Dolby and the double-D 
symbol 
are trademakes 
of Dolby Laboratories 


Licensing 
Corporation, 
San Francisco, 
CA94103-4813, 
USA. 


This device is available 
only to licensees 
of Dolby Lab. 


Licensing 
and application 
infromation 
may be obtained 
from 
Dolby 


Lab. 


• 
FEATURES 


• 
Operating 
Voltage 


Analog 
Block 
Vcc=9-l3 
or ±5V 


Digital 
Block 
Voo=5V 


• 
Dolby 
Operating 
Level 
300mVrms 


• 
Center and Surround 
Channel 
Level Trimmers 


-31 
to +OdB/ldB 
step (OdB=Dloby 
Level) 


• 
Internal 
Mode Control 
Switch 


• 
Bi-CMOS 
Technology 


• 
Package 
Outline 
SDIP56, 
TQFP64 


• 
FUNCTIONS 


• 
Input Auto-Balance 


• 
Noise Generator 
And Sequencer 


• 
Adaptive 
Matrix 


• 
Pro Logic Surround 
Mode Connol 
: 4/3, Center ON/OFF, 
NormallPhantomlWideband 


• 
7kHz Low-pass 
Filter and Modified 
Dolby B Type Noise Reduction 


• 
Center and Surround 
Channel 
Level Trimmer 


• 
Other Surround 
Mode Control: 
S'Out Selector, 
Mixer And Mute Functions 


• 
Serial Data Interface 


• 
Optional 
Digital Outputs 
AUXl, 
AUX2 


OUTPUTS 


Left 
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NJWll02A 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Vcc 
13.0 
V 


Supply Voltage 


Voo 
6.5 
V 


Power Dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


• 
ELECTRICAL CHARACTERISTICS 


(Ta=25'C, 
Vcc=IOV, 
Voo=5V, OdB reference 
is 300mVrmsilkHz 
at C-OUT 
with C ch trimmer 
being OdB, unless otherwise 
specified.) 


PARAMETER 
~~ 
TEST CONDITIONS 
~ 


Vcc 
9 
10 
13 
V 
Operating 
Voltage 


Voo 
4.5 
5.0 
6.5 
V 


Icc 
No Signal 
35 
45 
mA 
Operating 
Current 


100 
No Signal 
0.6 
1.5 
mA 


Reference 
Voltage 
Vref 
No Signal 
3.6 
4.0 
4.4 
V 


Vthh 
Digital Input High Level 
0.7Voo 
Voo 
V 
Threshold 
Voltage 
Vthl 
Digital Input Low Level 
0.0 
0.3Voo 
V 


~ 


R 
~-------- 
~EffiHE5 
dB 
Error Correction 
CER 
±4 
dB 
-------------------'- 
~--------------~ 


Input 
Auto Balance 


Capture 
Range 


Output Level Accuracy 
Relative 
to C ch 
~Vol 
L, R, S' ch out 
-0.5 
0.0 
0.5 
dB 


Matrix Rejection 
Relative 
MR 
L, R, C, S' ch out 
25 
40 
dB 


Headroom 
HRAM 
Vcc=9V 
at THD=I 
% 
15 
17 
dB 


L, R, C, S' ch out at 4ch mode 
0.050 
0.200 
% 


Total Harmonic 
Distortion 
THDAM 
L, R ch out at 2ch mode 
0.002 
0.050 
% 


Rg=O, weighted:CCIRI 
ARM at 4ch mode 
75 
80 
dB 
Signal to Noise Ratio 
SNAM 
L, R ch out at 2ch mode 
93 
100 
dB 


Output Noise Level 
Vno 
-15 
-12.5 
-10.0 
dB 


Output Noise Level 
6Vno 
L, R, S' ch out 
-0.5 
0.0 
0.5 
dB 
Output Noise Level Accuracy 
Relative 
to C ch 


NJWll02A 


I SYMBOL I 


Modified 
Noise B Type Noise Reduction 


(OdBd reference 
is input level at NR-IN when S out is adjusted 
to OdB (3OOmVrms/looHz) 
with S ch trimmer 
level being OdB) 


Voltage Gain 
VGNR 
Vin=OdBd, f=looHz 
9.0 
dB 


Decode 
Response 
1 
DECI 
Vin=OdBd, f=1.0kHz 
-1.6 
-0.1 
1.4 
dB 


Decode 
Response 
2 
DEC2 
Vin=-15dBd, 
f=1.4kHz 
-3.0 
-1.5 
0.0 
dB 


Decode 
Response 
3 
DEC3 
Vin=-2OdBd, 
f=1.4kHz 
-4.9 
-3.4 
-1.9 
dB 


Decode Response 
4 
DEC4 
Vin=-4OdBd, 
f=5.0kHz 
-6.8 
-5.3 
3.8 
dB 


Total Harmonic 
Distortion 
THDNR 
Vin=OdBd, 
f=lkHz 
0.070 
0.300 
% 


Headroom 
HRNR 
Vin=9V 
at THD=I% 
15 
17 
dB 


Signal to Noise 
SNNR 
Rg=O, weighted: 
CClRIARM 
73 
78 
dB 


Total Harmonic 
Distortion 
THDOS 
Vin=OdBd, 
f= IkHz L + R, L - R Output 
0.050 
0.200 
% 


Headroom 
HROS 
Vcc=9V 
atTHD=I% 
L+R, 
L-R 
Output 
15 
17 
dB 


SNOS 


Rg=O, weighted: 
CClRl ARM L + R, 
75 
80 
dB 
Signal to Noise 


L-ROutput 


Adder Gain 
AG 
0 
dB 


Digital Input= 
-31dB 


Digital lnput=-l, 
-2, 
-4, 
-8, 
-16dB 


Optional 
Digital Output 
(AUXl, 
AUX2) 


Low Level Voltage 


High Level Voltage 


Control Timing 


Sink Currem=O.8mA, 
Voo=5V 


Source Currem=0.5mA, 
Voo=5V 


SCK 
Clock 
Width 
tl 
SCK 
50 
I'S 


REQ 
Set-up 
Time 
t2 
REQ-SCK 
25 
I'S 


REQ 
Hold 
Time 
t3 
REQ-SCK 
25 
I'S 


Data 
Set-up 
Time 
t4 
SCK-DATA 
25 
I'S 


Data 
Hold 
Time 
t5 
SCK-DATA 
25 
I'S 


(Note 
I) 
NL=A'B/D-C 


A : Measured 
gain value in full scale 


B : Digital input value 
C : Measured 
gain value of digital input 
D : Full scale value 


(Note 
2) Control 
Timing 
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• 
GENERAL DESCRIPTION 
NJU9702 is a single chip digital delay LSI designed for Dolby Pro- 
logic or other types surround processor. 
It consists of 16k SRAM, input/output 
filter, NO D/A converters 
and control logic. 
The AID and D/A converter 
is 
using a ADM (Adaptive 
Delta 
Modulation) 
method. 
Consequntly, 
it is realized 
low noise and low 
distortion. 
The delay time can select from 64 mode of O.5ms to 32.8ms in 
O.5ms step, according to the application. 
Furthermore, 
the NJU9702 has a sleep mode, mute function 
and 
power on initialization 
function which perform low current consump- 
tion in the sleep mode, muting on/off control and power on initializa- 
·tion. 


• 
FEATURES 
• 
ADM (Adaptive Delta Modulation) Method AID and D/A Converter 
• 
Low Noise and Low Distortion (No=95[dBVj TYP., THD=O.2[%]TYP.) 
• 
64 Delay Time Modes From O.5msTo 32.8ms In O.5msstep 
• 
Low Current Consumption In Sleep Mode 


• 
Input/Output Filter Built-in (Required External CR) 


• 
AID, D/A Converter Built-in (Required External CR) 
• 
16KSRAM (Internal) 


• 
Power on initialization 
• 
Oscillation Circuit 


• 
Package Outline 


• 
C-MOS Technology 


000 


MAIN CONTROL 


Voo 


X,N 


XooT 
REQ 
SCK 
DATA 
IDSW 
IDFLAG 
TEST! 
TEST2 
DGND 
AGND 


Vcr; 
LPFlIN 


LPF10UT 
OP10UT 
OPIIN 
REF 
CCI 
CC2 
OP2IN 
0P20UT 
LPF2IN 
LPF20UT 
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NO. 
SYMBOL 
FUNCTIONS 


I 
Voo 
Voltage Supply for Digital Block Voo=5[V] 


II 
DGND 
Digital GND 
DGND=O[V] 


24 
Vcc 
Voltage Supply 
for Analog 
Block Vcc=5[V] 


12 
AGND 
Analog GND 
AGND=O[V] 


19 
REF 
Analog Refemece 
Voltage 
REF=ln 
. Vcc 


2 
X,N 
Oscillator 
Input Terminal 


3 
Xout 
Oscillator 
Output Terminal 
I 
. 
. 


4 
REQ 
Data Request 
Input Terminal 
I Connects to 2M Hz ceramIc OSCIllator 


5 
SCK 
Serial Data Shift Clock Input Terminal 


6 
DATA 
Serial Data Input Terminal 


7 
lDSW 
lD Switch (lD Code When Connect 
to the Common 
Bus) 


8 
lDFLAG 
lD Flag (Data Input Confirmation 
and Serial Data Output) 


18 
CCI 
Current Control 
I Modulator 
I 


17 
CC2 
Current Control 
2 Demodulator 
I ADM Controller 


9,10 
TEST!, 
2 
Test Terminal 
(Normally 
Connects 
to the GND) 


23 
LPFlIN 
Lowpass 
Filter I Input 


22 
LPFIOU 
Lowpass 
Filter I Output 
Input Side 
Constilute a Lowpass Filter 


14 
LPF2IN 
Lowpass 
Filter 2 Input 
with external C and R. 


13 
LPF20UT 
Lowpass 
Filter 2 Output 
Output Side 


20 
OPIIN 
OP-AMP 
I Input 


21 
OPIOUT 
OP-AMP 
I Output 
Input Side 
Constitute a Integrator with 


16 
OP2IN 
OP-AMP 
2 Input 
external C. 


15 
OP20UT 
OP-AMP 
2 Output 
Output Side 
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• 
FUNCTION DESCRIPTION 
The sampling frequency (fs) is 500KHz when master clock frequency is 2MHz. 
I)Data Format and Setting 
The delay time is set by serial data. 
The serial data is written into the NJU9702 sincronized by falling edge of shift clock (SCK) and the last 12 bit is effec- 
tive before the data request (REQ) rising edge. 


The time chart of serial data input is shown as fallows. 
In order to avoid the shock noise output at the delay time setting, mute function using is recommended. 


REQ 1'-- 
_ 


(noteI) 
When the corresponding DATA of ID code (refer 5) input to the NJU9702 during the REQ signal is" High", ·the DATA changed 
because of the NJU9702 always loading the latest 12-bitdata. 
Therefore following three operation methods are required when serial data input. 
a)Fix the DATA terminal to " High" or "Low" except data selling period. 
b)Fix the REQ terminaJto "Low" except data selling period. 
c)Fix the SCK terminal to " High" or "Low" after 12-bitdata input. 
(note2) 
To use the mute after selling the delay time to avoided the shock noise. 


2)Sleep Mode Setting 
The sleep mode can be set by writing the code" I" (H level) to the Sleep bit of the serial data. 
The sleep mode performs CD output muting, ® stop the internal clock, ® stop the memory operation 
and put a low 
current consumption 
mode. Normally, this Sleep bit must be "0" (L level). 
In order to avoid the shock noise output when the sleep mode released, mute function using is recommended. 


SLEEP 
MODE 
FUNCTIONS 


0 
INORMAI 
Normal operation 
I 
SLEEP 
CDoutputMuting @ Stop the Intern'alClock Q) Stop the Memory Operation 
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3)Oelay Time Setting 
64 kind of delay time from O.5ms to 32.8ms in O.5ms is set by 01 to 06 of the serial data. 


D6 
D5 
D4 
D3 
D2 
DI 
Delay T. 


0 
0.5 
0 
I 
1.0 
0 
0 
1.5 
1 
I 
2.0 
0 
0 
2.6 
0 
I 
3.1 
I 
0 
3.6 
I 
I 
4.1 
0 
0 
4.6 
0 
I 
5.1 
0 
0 
5.6 
I 
I 
6.1 
I 
0 
6.7 
0 
I 
7.2 
1 
0 
7.7 
I 
I 
8.2 
0 
0 
8.7 
0 
I 
9.2 
0 
0 
9.7 
I 
I 
10.2 
0 
0 
10.8 
.0 
I 
11.3 
I 
0 
11.8 
I 
I 
I 
12.3 


0 
12.8 
0 
I 
13.3 
0 
0 
13.8 
I 
1 
14.3 
I 
0 
14.8 
0 
I 
15.4 
I 
0 
15.9 
1 
I 
16.4 


D6 
D5 
D4 
D3 
D2 
Dl 
DelayT. 


0 
16.9 
0 
I 
17.4 
0 
0 
17.9 
I 
I 
18.4 
0 
0 
18.9 
0 
1 
19.5 
I 
0 
20.0 
I 
1 
20.5 
0 
0 
21.0 
0 
I 
21.5 
0 
0 
22.0 
I 
1 
22.5 
I 
0 
23.0 
0 
I 
23.6 
1 
0 
24.1 
I 
1 
24.6 
I 
0 
25.1 
0 
1 
25.6 
0 
0 
26.1 
I 
I 
26.6 
0 
0 
27.1 
0 
I 
27.6 
I 
0 
28.2 
I 
I 
28.7 
I 
0 
29.2 
0 
I 
29.7 
0 
0 
30.2 
1 
I 
30.7 
I 
0 
31.2 
0 
I 
31.7 
1 
0 
32.3 
I 
I 
32.8 
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4)Mute Setting 
The mute mode can be set by writing the code" 1" (H level) to the Mute bit of the serial data. Normally, this Mute bit 
must be "0" (L level). 


MUTE 
MODE 
FUNCTIONS 


0 
INORMAL Normal operation 
I 
SLEEP 
Output Muting 


5)ID Code Setting 
The access froms the controller 
(CPU) is recognized 
the ID code input. It is useful when the NJU9702 connect the 
common bus togather with other LSI (s). The IDSW can select the prefixed ID code. If the other LSI using the ID code 
system and setting the same code already, please select other code by using this SW (IDSW). 


CODE SELECTION TERM. 
10 CODE 
CONDITIONS 
IOSW 
101 
102 
103 
ID4 
I 
0 
0 
0 
I 
0 


2 
I 
0 
0 
I 
I 


(note) 10 code input except mentiond above, the NJU9702 can not be receive any data. In this case, the NJU9702 stil 
keeping the condition input before. 


6)IDFLAG 
IDFLAG is terminal to check the setting of delay time and the setting conditions. 
When the serial data is received by the NJU9702, the IDFLAG terminal output "H" level for controller (CPU)'s confer- 
mation. 
After serial data writting, except the ID code (Sleep, 01 to 06, and Mute) can read out for checking. 
When the read out, 


CD set the "L" level of the request signal (REQ), @ input the clock signal are required, 
The data is output syncronized by 
the rising edge of the clock signal. The 10 code can not read out even if over 8 clock input. 


REQI~---n-_~n__ - 
I 
I 


I 
III 


! 
: 
I 
I 
I 
I I, 
:"' 
:;~:~ 


IDFL_A_G 
ru====~~~_=__=_~~U~ 
~A.._ 


DATA\~ 
_ 


SLEEP,DI-6. 
MUTE 
~ 
'- 
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7)Reset Function 
NJU9702 
performs 
power-on-initialization 
when turn on the power. "After l20ms pased the turn at the condition 
of 
Vcc=5V, Capacitor connecting to the REF terminal=4.7 pF, it is released automatically. 
The 20.0ms delay time is set by 
the power-on-initialization. 


The reset period of NJU9702 depends 
on an on-chip resistance 
"R" and a capacitor 
connected 
REF terminal. 
Next 
expression can compute the reset time. 
:- -Gnp 


I 
I- 
I 
POWER ON 


(REMARKS) 
The NJU9702 needs to work a MUTE function for interruption that shock noise occurs when RESET is released. 
The NJU9702 needs to supply a power to Vnnin adavance or at the mean time with other power source Vce. If a power supplying 
sequence is not performed correctly, then power-on-initialization dose not work correctly. 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Voo 
6.5 
V 
Supply Voltage 
Vce 
6.5 
V 


Operating 
Current 
Ice 
100 
rnA 


Power Dissipation 
Po 
500 
mV 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
T"g 
-40-+125 


"C 


PARAMETER 
SYMBOL 
CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Voo 
4.5 
5.0 
5.5 
V 
Operating 
Voltage 
Vee 
4.5 
5.0 
5.5 
V 


Clock Frequency 
fck 
2.0 
MHz 


Input Voltage 
"H" 
V1H 
0.7Voo 
Voo 
V 


Input Voltage 
"L" 
V,L 
0 
- 
O.3Voo 
V 


Sirial Clock 
fsck 
- 
- 
4.0 
MHz 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
No Signal 
- 
16 
35 
mA 


Voltage Gain 
Gy 
RL=47KO 
-3.5 
-0.5 
2.5 
dB 


Max. Output Voltage 
VOmax 
THD=lO% 
0.7 
I 
- 
Vrrns 


Output Distortion 
THD 
30kHzLPF 
- 
0.2 
1.0 
% 


Output Noise Voltage 
No 
DIN-AUDIO 
- 
-95 
-75 
dBV 


Supply Voltage 
Rejc. Ratio 
SVRR 
Vec=2OdBV, 
f=looHz 
- 
-40 
-25 
dB 


Frequency 
Characteristics 
f 
-3dB, 
Vo=loomVrrns 
- 
7 
- 
kHz 
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PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


SCK Clock Width 
t\ 
250 
- 
- 
os 


SCKDuty 
d'i. 
40 
50 
60 
% 


Data Set-up Time 
t2 
\00 
t\/2 
- 
os 


Data Hold Time 
't3 
\00 
tI/2 
- 
os 


REQ Hold Time 
t4 
\00 
- 
- 
os 


REQ "W Pu\se Width 
t5 
\00 
- 
- 
os 


SCK Set-up Time 
t6 
100 
- 
- 
os 


• 
nMING CHART 


REQ l 
fl 
1 
' 
I 
I 
I 
I 
I 
I 
I 
1 
I 
, 


1 
' 
1141 151 16 I 
~ 
~ 


i 
I 
II 
I 


: 
: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


SCK 
, 


1 
I 
I 
1 
I 


: 12 I 131 
~ 
~ 


1 
1 
1 
1 
1 
1 
I 
1 
1 
I 


DATA 


SLEEP 
D1 
D2 
D3 
D4 
D5 
D6 
MUTE 
101 
102 
103 
104 
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C"ooI 
c:::::» 


O.22Io1F 


10 


r-. 


4.7,F 


~ 
:::::» 


+ 4.1pF 


-, 
:z 


+ 


O.22pF 


N 
I,F 
.,. 
O.22pF 


~ 
+ 
;: 


O.22.uF 
50 


Q 
Z" 
.J 


+ 


'".... 
l3 
Q 


Q 
Z" 
J,. " 
0.J 
'"Z 
'" 


Vcc 
VEE 6 
VRE, ? 
L2. 
v•• 


Clid 
" 10011 
I 
" 


C" 
10011 
J2b 


" 
NJW1102 


DBI~l 
NJU9702 
~ 


C1l4 
47n 
I 
56 
Cll7 
lOOn 
RZ02 
15k 
I 
13 
LPF20UT 
AGND 
12 
el13 
" 
41n 
RLC2 
PLC5 
e215 
C205 =!=560p 
~ 
2 
PSC4 


55 
55 
Cu. 
220n 
II 
C1l6 
II lOOn 
RLCI 


CI21 
""1 , 


10k 
U 
LPF21N 
DGND 
3 
54 
220n 


CII9 
II lOOn 
~ 
RLC4 
PSCI 
53 
~ el25 
4.711 
R,o. 
15k 
R.o> 
20 
15 
10 
4 


em •• 22n 
RLC7 
PSC5 
52 
~ 
Cl22 
C2079= 
O.lJi 
OP20UT 
TEST2 
5 
5 
4.711 


C107 
680p 
I 
CliO 
II 22n 
RLC3 
PSC2 
CUI 
16 
9 
~ 
6 
RLC8 
PSC6 
51 
220n 
C ••• 
OP21N 
TEST! 


R,o> 147k 


Gll8 
lOOn 
7 
50 
50 
em 
220n 
5.6n 
C ••• 
47n 
17 
f-!---D r:= 
R, •• 
" 
~ 
RLC6 
DSC3 


49 
~ 
" 
Rill 
C'OO " 47n 


CC2 
IDFLAG 
8 
LLI 
DBC3 
18 
7 


15k 
I 
C,oa 
lOOn RI07 
7.5k 
9 
48 
CU4 
4.711 
330k 
CCI 
IDSW 
LBPE 
DBC2 
RIO'J 
R,oa 
47k 
10 
10 
47 
C133 
5.6n 
C.35 
680n 
C210 
4711 
19 
6 


1 
Clll 
R1to 
RLI 
DBCI 


46 
Rll3 


RIIS 
REF 
DATA 
15k 
7.5k 
II 
RBPF 
22k 
15k 
R, •• 
5 
CliO 
680p 
Ilc", 
LPIN 
45 
C13orll-J 
560p 
20 
20 
lOOn 
lOOn 
12 
LT 
DBIN 
45 
RII2 
15k 


C2I1 I 
OPIIN 
SCK 


I 
13 
44 
Rill 
lOOk 
em 
0.111 
21 
4 


R101 
22k 
Cll2 
" 
lOOn 
RT 
!REF 
43 
. JI 
In: 
" 
OPIOUT 
REQ 


~ 


u 
Clla 
220. 


R10l 
22k' 
LIN 
VREFG 
L<f~ 
RZ01 
A .•..15k 
22 
15 
15 
VREF 
42 
~ 
.Cm + 560p 
23 
LPFlIN 
Xou 
RZOI 
3 
2 
RIN 
'R1os 
4.7M 
~ 
16 
41 
CZ13 
" 
X,N 
2 
1M 
HOLDC 
GND 
LPFlIN 


1 
---!1. 
40 
40 
2.2u 
" 
R.oa 
10k 
1 
2MH, 
C,,, 
2211 
CI04 
•• 
47p 
Vcc 
L-R 
~ 
. 
24 
Vcc 
18 
39 
V•• 
R,o. 
lOOk 
" 
NGC3 
L+R 
38 
~. 
R••• 
C20l 
iOOu I 
19 


I 
C, •• 
2211 
20 ~ 
NGC2 
SIMA 
43k 
C202 
0.111 


" 


20 
37 


CL05 
4.7n 
. 
~ 
NGCl 
SIMB 
36 
~ 
CUll 
•• 
IOu 
I 
SDOUT 
21 
~ 
V•• 
SD 
35 
35 ~ 
" 
I 
~ 
C,,,, 
22 
lOll 


Cl02 
~ 
23 
DATA 
SHRI 
~ 
R12 
~ 
J5 
" 
L-R 
OUT 


RIN~ 
C" 
SCK 
SHRO 
34 
Ik 


0.111: 
~ 
24 
33 
~ 
CISI 
lOOn 
CI4l 
u lOp 


ClOI 
lOp 
25~ 
25 
REO 
CMC 
32 
~ 
" 
. 
~ 
SIMB 
IN 


L'N 
~ 
IDS 
SOUT 
ST~ 
C127 
•• lOp 
~ 
L+R 
OUT 
26 
31 
RIO 
10k 
. 
Vss 
ST 
I 
~ 
27 
30 
30 
Cl42 
lOll 
~ 
LOUT 
COUT 


I 


SIMA 
IN 
28 
29 
~ 
J4 
ROUT 
CT 


CT 
R" 
4.711: 
RIO 
10k 


C\31 


~LOUT 


Cl39 


~COUT 


C138 


~ROUT 


CI40 
~SOUT 


• 
::z: 


)0 
c... 


~ 
c: 
r- 
ec 
(; 
-.. 
)0 
c;::) 
-i 
to.:) 
0 
Z 
0$0c: 


~ 


~3 
CT 
S" 
& 


::IE 
== 
;T 
t: 
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~ 


__________ 
V_ID_E_O_ II 


VIDEO 
SIGNAL 
ICs 
CROSS 
REFERENCE 


NJRC 
EQUVALENT 
PRODUCTS 
BY OTHER 
COMPANIES 


FUNCTIONS 
TYPES 
MITSUMI 
ROHM 
OTHERS 


VIDEO 
AMPLIFIER 
NJM592D 
NE592NJ4 
NJM592M 
NE592DH 
NJM592D8 
NE592N8 


NJM592M8 
NE592DE 
NJM2267D 
NJM2267M 
NJM2267V 
NJM2268D 
NJM2268M 
NJM2268V 


VIDEO 
SWITCH 
NJM2233BD 
LVA521D 
NJM2233BM 
LVA52JF 
NJM2233BL 
LVA52JS 
.' 
BA700J 


NJM2234D 
LVA522D 
NJM2234M 
LVA522F 
NJM2234L 
LVA522S 
.' 
NJM2235D 
LVA523D 
NJM2235M 
LVA523F 
NJM2235L 
LVA523S 
.' 
NJM2243D 
LVA524D 
NJM2243M 
LVA524F 
NJM2243L 
LVA524S 
.' 
NJM2244D 
LVA525D 
NJM2244M 
LVA525F 
NJM2244L 
LVA525S 
.' 
NJM2245D 
LVA526D 
NJM2245M 
LVA526F 
BN76J IN 
NJM2245L 
LVA526S 
.' 
NJM2246D 
NJM2246M 
BA76J IAN 
NJM2246L 
BA702J 
NJM2273S 
BA7602 
NJM2279D 
BA7602F 
NJM2279M 
BA7609 
NJM2283D 
BA7609F 
NJM2283M 
BA7607 
NJM2284D 
BA7607F 
NJM2284M 
BA7603 
NJM2285D 
BA7603F 
NJM2285M 
NJM2286D 
NJM2286M 
NJM2293D 
NJM2293M 
NJM2503D 
NJM2503M 
NJM2506D 
NJM2506M 
NJM2508D 
NJM2508M 
NJM2533D 
LVA521D 
NJM2533M 
LVA521F 
NJM2533L 
LVA521S 
.' 
BA7001 


NJM2533V 
NJM2534D 
LVA522D 
NJM2534M 
LVA522F 
NJM2534L 
LVA522S 
.' 
NJM2534V 
NJM2535D 
LVA523D 
NJM2535M 
LVA523F 
NJM2535L 
LVA523S 
.' 
NJM2535V 


MODULATOR 
NJMI372AD 
MCI372 
NJM2208D 
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NJRC 
EQUVALENT 
PRODUCTS 
BY OTHER 
COMPANIES 


FUNCTIONS 
TYPES 
MITSUMI 
ROHM 
OTHERS 


FREQUENCY 
NJM2228D 
MULTIPLIER 
NJM2228M 
NJM2228S 
NJM2238D 
NJM2238M 
NJM2238S 
NJM2240D 


NJM2240M 
NJM2240S 


SUPERINPORSER 
NJM2247AM 
NJM2247BM 
NJM2248D 
NJM2248M 
NJM2248L 
NJM2249D 
NJM2249M 
NJM2249L 
NJM2256M 
NJM2262M 
NJM2263D 
NJM2263M 
NJM2263L 
NJM2264D 
NJM2264M 
NJM2264L 
NJM2265D 
NJM2265M 
NJM2265L 
NJM2266D 
NJM2266M 
NJM2266L 
NJM2509V 


SYNCHRONOUS 
NJM2220S 
SIGNAL 
NJM2229M 
NJM2229S 
NJM2230M 
NJM2257D 
NJM2257M 


OTHERS 
ADDER 
NJM2207D 
NJM2207M 
NJM2207S 
NJM22I7D 
NJM22I7L 


NOISE 
NJM22IOD 
REDUCER 
NJM22IOM 
NJM2224M 


ON SCREEN 
NJM2214L 
DISPLAY 
NJM2252L 


AUTO IRIS 
NJM2225M 
NJM2225S 


PICTURE 
NJM2209M 
ENHANCER 
NJM2209S 


HUETINP 
NJM2255D 
CONTROLLER 


EQUALIZER 
NJM2258L 
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NJM592 


• 
GENERAL DESCRIPTION 
The NJM592 is a video amplifier of differential 
input and differen- 
tialoutput. 


The NJM592 is suitable for a preamplifier 
of memory equipment 
and video and pulse signal amplifier. 


• 
FEATURES 
• 
OperatingYoltage 
(±3Y~±8Y) 


• 
Wide Fregueney 
Range 
(40MHz, 
90MHz typ.) 


• 
Differential 
Input, Differential 
Output. 


• 
With Gain Select Terminal 


• 
Package 
Outline 
DIP 8114, 
DMP8/14, 
SSOP 
8114 . 


• 
Bipolar Technology 


NJII592D 
NJII59211 


~ 
Q 


NJII592D8 
NJII592118 


~ 
~ 


NJM592V8 
NJM592V 


INPUT 2 


NC 
<gE~ll~3 
~h1:~ 4 
y- 
5 


INPUT208 
INPUT I 
G1B GAIN 
2 
7 G1A GAIN 
SELECT 
SELECT 
y- 
3 
6 y' 


OUTPUT 2 
4 
5 OUTPUT 1 


NJM592D 
NJII592M 
NJM592V 


NJM59208 
NJM592M8 
NJM592V8 
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NJM592 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V'N- 
±8 
V 


Differential 
Input Voltage 
VOIEF 
±5 
V 


Common 
Mode Input Voltage 
VCM 
±6 
V 


Output Current 
10 
10 
mA 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


Power Dissipation 
Po 
(DIPI4) 
500 
mW 


(DMPI4) 
300 
mW 


(SSOPI4) 
300 
mW 


(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SSOP8) 
250 
mW 
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NJM592 


PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Differential 
Voltage 
Gain I (note I) 
R, =2kll. 
V",,, =3Vp 
p 
250 
400 
600 
v/V 


Differential 
Voltage 
Gain2 (note 2, 4) 
80 
100 
120 


Bandwidth 
painl 
(nole I) 
- 
40 
- 


MHz 
Bandwidth 
Gain2 (note 2,4) 
- 
90 
- 


Rise 
Time 
Gain I (nole I) 
VC)l,,=IV"_I' 
- 
10.5 
- 


4.5 
ns 


Rise 
Time 
Gain2 (note 2,4) 
- 
- 


Propagation 
Delay 
Gain I (note I) 
Vlll'l = lV".1' 
- 
7.5 
- 


ns 


Prop<.Jgation 
Delay 
Gain2 (note 2,4) 
- 
6.0 
- 


Input Resistance 
Gain I (note I) 
- 
4.0 
- 


kll 
Input 
Resistance 
Gain2 (note 2,4) 
- 
30 
- 


Input 
Capacitance 
'Gain2 
(note 2,4) 
- 
2.0 
- 
pF 


Input Offset Curren I 
- 
0.4 
5.0 
I-'A 


Input 
Bias 
Current 
- 
9.0 
30 
I-'A 


Input Noise Voltage 
BW= IkHz-IIIMHz 
- 
12 
- 
~Vrm~ 


Input 
Volt<.lgc Range 
- 
- 
±1.0 
V 


Common Mode Rejection 
Ratio 
Gain2 
(note 4) 
VCM=± 
IV. f<lookHz 
60 
86 
- 
dB 


Common 
Mode 
Rejection 
Ratio 
Gain2 (note 4) 
VCM=± 
IV. f=5MHz 
- 
60 
- 


Supply 
Voltage 
Rejection 
Ratio 
Gain2 (note 4) 
"'V'IV 
= ±O.5V 
50 
70 
- 
dB 


Output 
Offset Voltage 
Gain I (nole I) 
Rl =00 
- 
- 
1.5 


OUlput Offset Voltage 
Gain2( 
note 2,4) 
Rl =00 
- 
- 
1.5 
V 


OUlput Offset Voltage 
Gain3 
(note, 3) 
Rl =00 
- 
0.35 
0.75 


Output 
Common 
Mode 
Voltage 
Rl =00 
2.4 
2.9 
3.4 
V 


Output 
Voltage 
Swing 
Rl=2KO 
3.0 
4.0 
- 
V 


Output 
Rcsist.Jncc 
- 
20 
- 
II 


Operating 
Current 
Rl=oo 
- 
18 
24 
mA 


(note 
1): Gain 
select pins GIA 
and G'R connected 
together. 
(Gainl) 


(note 
2): 
Gain 
select 
pins 
G!t\ and 
G!K connected 
together. 
(Gain2) 


(nnte 3): 
All gain select pins open. 


(note 
-t): 
Apply 
to only 
lot pin 
p<u:kagc. 


-------N.,,3trPMAtJtIio 
CtJ 
...lJd.-----5-5 


NJM592 


Output Voltage Swing 
(Ta=25°C, 
V+N-=±6V, 
RL=lkfi) 


Pulse Responce 


(Ta=25°C, 
V+N-=±6V, 
RL=lkfi) 
7.0 


OIl" 
.~ 
6.0 


'"" 
OIl 
5.0 
~ 
'0> 
'5 
4.0 
Po 
'50 
3.0 


YOM 
2.0 
(Vp.p) 
1.0 


...•• 


\ 


1.6 


1.4 
" 
1.2 
OIl~ 
'0 
1.0 
> 
'5 
0.8 
Po 
'5 
0.6 
0 


(V) 
0.4 


0.2 


I 


Gain 2 


'y 
/".... 


I " 
I 
Gain 1 


/ 
// 


-0.2 


-0.4 


-10 
-15 
-5 
5 
10 
15 
20 
25 
30 
35 


Time t (ns) 


Pulse Responce 
(Ta=25°C, 
RL=lkfi, 
Gain 2) 


Single End Voltage Gain 


(Ta=25°C, 
RL=lkfi, 
Gain 2) 
1.6 


1.4 


" 
1.2 
OIl~ 
'0 
1.0 
> 
'5 
0.8 
Po 
'5 
0.6 
0 


(V) 
0.4 


0.2 


V+/V -±8V 


II' 
V+/V -±6V 


V+/V-~±3V 


/ 
II 


60 


" 
'OJ 
50 
0 
" 
OIl 
40 
~ 
'0> 
'0 
30 
" 
t1J 
" 
20 
co" 
<n 
10 


(dB) 


'\ 


V+/V-= 


V+/V-= 


V+/V-= 
I II 
I 


±8V 


±6V 


±3V 
-0.2 
-0.4 


-15-10-5 
5 
10 
15 
20 
25 
30 
35 


Time 
t (ns) 


Differential Volta~leGain 
(Ta=25°C, 
V+N-=±6V. 
f=l00kHz) 
Differential Voltage Gain 
Adjustment Circuit 
1000 


"~ 
100 
";' 
'0 
10 
> 
~ 
E~~ 
is 
0.1 
(VN) 


...•.•.•. 


1'0.. 


''\. 


'\. 


'\.. 
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NJM592 


Operating Current 


(Ta = 25°C) 


;: 
24 
E 
:>v 
00 
20 
c 
.~ 
8- 
16 


...-v 
/ 
/ 
/ 
/ 
V 


...- 


1/ 


Output Voltage Swing 


(Ta=25°C, 
Y+N-=±6Y) 


~ 
6.0 
.~ 
'"~ 
5.0 
~ 
"0 
> 
4.0 
:; 
"-8 
3.0 


/ 


...••.. 
V 


lee 


(mAl 
12 
YOM 
2.0 


(Yp.p) 1.0 


Voltage Gain 


(V+/Y-= 
±6V, 
RL= 
IkQ, f= 100kHz) 


G'A -G'B 
connected 


Gy= 
I at Ta=25°C 


" 
.=:;; 
<l~ 
Gy 


(REL) 
0.9 


-------N.t;}trpMIGdiDCD 
...tJd-----5-7 


NJM592 


VO(5)",~ 
V, (5) ~ 
Z(5) +2r. 


'" 
1.4XIO· 
Z(5) +32 


FILTER 
V.,(s) TRANSFER 
Z NElWORK 
TYPE 
V,(s) 
FUNCfION 


R 
L 
LOW PASS 
LOxlO' [_1_1 
~ 
L 
s+RIL 


~cl-----o 
HIGH PASS 
l.4xlO' 
[__ s_J 


R 
s+l/RC 


R 
L 
C 
L4xl0' 
[ 
s 
I 
~I-----<> 
BAND PASS 
L 
s'+R1Ls+IILC 


L 


~ 


BAND REJECf 
L4x 10' [ 
s'+IILC 
1 
R 
s'+ l/LC+s1RC 


Differentiation with High Common 
Mode Noise Rejection 


Amplitude 
Frequency 


Differentiator 


IAmplifier 


O.2I'FT 
Im"vo 


O.2I'F 
1= 


F,<:1/2,.-(32)C 


Vo=14XIO'CdVi 


. 
dT 
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NJM1372A 


• 
GENERAL DESCRIPTION 
100 NJM1372A 
is an integrated 
circuit to be used to generate an 
RF TV signal from baseband color-difference 
and luminance signals. 
The NJM1372A 
contains a chroma subcarrier 
oscillator, 
lead and 
lag network, a quasi-iJuadrature 
suppressed carrier DSB chroma modu- 
lator, an RF oscillator 
and modulator, 
and a TIL compaible 
clock 
driver with adjustable duty cycle. 


This device may also be used as a general-purpose 
modulator with 
a variety of video signal generating devices such as video games, test 
equipment, video type recorders, etc. 


• 
FEATURES 
• 
Operating Voltage 
(+4.75V-+5.25V) 
• 
Acts by Digital Control Signal 
• 
Minimal External Components 
• 
Composite Video Signal Generation Capability 


• 
Low Power Dissipation 
• 
Linear Chroma Modulators for High Versatility 
• 
Ground-Referenced Video Prevents Over-modulation 
• 
Package Outline 
DJP-14 
• 
Bipolar Technology 


Clock Output 


Oscillator 
Input 


Duty Cycle 
Adj 


Gnd 


14 
} RFTank 
13 


3 
12 
RF Modulator 
Output 
• 
11 
V· 


5 
10 
Chrominance 
Input 


6 
Luminance 
Input 


7 
Chroma 
Modulator 
Output 


IJM1372l0 


Color B Input 


Color Ref 
Input 


Color A 
Input 


Color B 
Input 
Luminance 
Input 


.RF 
Modulator 
Chrominance 
Output 
Input 
Chroma 
Modulator 
8 Output 


Chroma 
Modulator 
B 
Oscillator 
Input 
Chrominance 
Oscillator 
and 
Clock 
Driver 
Chroma 
Modulator 
A 
Clock 
Output 


Ground 
Duty Cycle 
Adjust 
Color A 
Input 
Color 
Reference 
Input 
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NJM1372A 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
8 
V 


Power Dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
Y+ 
4.75 
5.0 
5.25 
V 


Operating 
Current 
Ice 
- 
25 
- 
mA 


Output 
Voltage 
VOL 
- 
- 
0.4 
V 


Output 
Voltage 
VOH 
204 
- 
- 
V 


Rise Time 
tr 
V,=Oo4 -> 204V 
- 
- 
50 
ns 


Fall Time 
tf 
V,=204 -> Oo4V 
- 
- 
50 
ns 


Duty Cycle Adjustment 
Range 
V., 
THreshold 
Voltage 
V,=1.4Y 
40 
- 
60 
% 


Inherent 
Duty Cycle 
Voo 
- 
50 
- 
% 


Input Common 
Voltage 
Range 
Pin 5, 6, 7 
0.8 
- 
2.3 
V 


Oscillator 
Feedthrough 
CL 
Pin 8 
- 
15 
31 
mV 


Modulation 
Angle 
CO 
O.(V,=2.0V) 
- O.(V,=2.0V) 
85 
100 
115 
degree 


Conversion Gain 
Gcc 
V,J(V,-V,);V,J(V,-V,) 
- 
0.8 
- 
Vr>-p/V 


Input Current 
I, 
Pin 5, 6, 7 
- 
- 
-20 
J.LA 


Input Resistance 
R, 
Pin 5, 6, 7 
100 
- 
- 
kn 


Input Capacitance 
C, 
Pin 5, 6, 7 
- 
- 
5 
pF 


Chroma 
Modulator 
Linearity 
Lcm 
Pin 8; V,=I-> 
2 V:V,=I-> 
2V 
- 
4.0 
- 
% 


Luma, Input Dynamic 
Range 
Pin 9 
(TC2) 
0 
- 
1.5 
V 


RF Output 
Voltage 
VR• 
f=67.25MHz, 
V.=1.0V 
(TCl) 
- 
30 
- 
mVrms 


Luma Conversion Gain 
GL.V 
(~V,,1~V.:V.=O.1 
-> 1.0V) 
(TC2) 
- 
0.7 
- 
VIV 
Chroma Conversion Gain 
Gcv 
(~V,,1~VIO:VIO=1.5Vpp, 
V.=1.0V) 
(TC2) 
- 
0.9 
- 
VIV 


Chroma Linearity 
Lc 
Pin 12 V,o=1.5Vpp 
(TC2) 
- 
1.0 
- 
% 


Luma Linearity 
LL 
Pin 12 V.=O -> 1.5V 
(TC2) 
- 
2.0 
- 
% 


Input Current 
Ii 
Pin 9 
- 
- 
-20 
J.LA 


Input 
Resistance 
R, 
Pin 10 
- 
800 
- 
n 


Input Resistance 
R, 
Pin 9 
100 
- 
- 
kn 


Input Capacitance 
C, 
Pin 9,10 
- 
- 
5 
pF 


Output 
Current 
I. 
Pin 12 
(TC2) 
- 
0.9 
- 
mA 
Residual 
920kHz 
B 
Pin 12 V.=IV 
(TCI) 
- 
50 
- 
dB 


Vc=300mV/3.58MHz; 
Vs=250mV/4.5MHz 


NJM1372A 


V· 


100 
150k 
Duty 
Adjust 
(Open: 
50%) 


NJ1I1372A 
11 


Color 
B 


10 


750 
Ref 
Bias 
Y 


Color A 
0.1" 
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NJM1372A 


10"1 
240 


0.01" 


240 * 
-, 
I 
I 
I 
J 


14 
12 


1J11372 A 


10 
VC 


+sv 
O.lp 
300 
1- 


90 


vs 
V6 
V7 
V9 
Vs 


300 


Duty Cycle Adjust 
90 


t-o VIO 


0.1" 


5-12-----Nw3tJpMA./iDCtJ...JJrJ.------- 


NJM2207 


• 
GENERAL DESCRIPTION 


The 
NJM2207 
is video 
signal 
superimposer, 
with 
synchronous 


separation 
circuit, 
vertical 
sinchronous 
reproduce 
circuit 
and two 
video 


high performance 
switches 
for switching 
from 
video 
signal 
to character 


signal 
and backgroud 
signal. 


The 
NJM2207 
is suitable 
for simply 
indicating 
the 
date 
time, 
TV 


channel 
and others. 


• 
FEATURES 


• 
Operating 
Voltage 
(+4.75V-+13V) 


• 
With Synchronous 
Separation 
Circuit 


• 
With Vertical 
Sinchronous 
Reproduce 
Circuit 


• 
Package 
Outline 
D1P-14, DMP-14, 
ZIP-16 


• 
Bipolar Technology 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
17 
V 


Power Dissipation 
Po 
(ZIPI6) 
500 
mW 


(D1PI4) 
700 
mW 


(DMPI4)300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
t: 


Storage Temperature 
Range 
Tstg 
-40-+125 
t: 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
I",. 
- 
6.5 
9 
mA 


OFF-SET 
Voltage 
(Back-ground Input) 
VBOS 
Cross Voltage 
In Ext. IOkH Resistor 
- 
- 
0.1 
V 


OFF-SET 
Voltage 
(Char. 
Input) 
Yeas 
Cross Voltage 
In Ext. IOkH Resistor. 
- 
- 
0.1 
V 


OFF-Voltage 
(Background Cont. Input) 
VBL 
- 
- 
0.4 
V 
OFF-Voltage 
(Char. 
Cont tnput) 
Vel. 
- 
- 
0.4 
V 


ON-Voltage 
(Background ConI. Input) 
VB" 
2.0 
- 
- 
V 


ON-Voltage 
(Char. 
Cont. 
Input) 
VCH 
2.0 
- 
- 
V 


Transfer Gain 
Gv 
RL=5kH 
-I 
- 
+1 
dB 


Frequency 
Response 
Gf 
f=IOMHz, 
R•.=5kH 
- 
-0.2 
- 
dB 


Crosstalk 
In Each Signal 
CT 
Video Input (f=3.58MHz) 
- 
SO 
- 


Background 
Input (f=3.4l!MHz) 


Char. 
Input (f=3.68MHz) 


Each Signal. is Sine-Wave 
RL =5kH 


Video Differential 
Phase 
DP 
RL=5kH 
- 
- 
3 
Deg 
Video Differential Gain 
DG 
RL=5kH 
- 
- 
3 
% 
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NJM2207 


• 
ELECTRICAL CHARACTERISTICS 
SYNC. SEPARATION SECTION 


PARAMETER 
SYMBOL 
TEST CONDITION 
M[N. 
TYP. 
MAX. 
UN[T 


Sync. Sepa. Input Threshold 
Voltage 
V1SP 
Source Resistance 
Rg = 750 
[00 
140 
180 
mV 


H-Sync. High Level 
YHH1 
RI.=IOOkO 
Pin 3 (13) 
4.0 
- 
- 
V 


H-Sync. High Level 
YHH2 
R•.=2.2kO 
Pin 3 (13) 
3.6 
4.1 
- 
V 


H-Sync. Low Level 
VHI. 
R•.=2.2kO 
Pin 3 (13) 
- 
- 
0.1 
V 


H-Sync. High Level 
YHH 
R•.=!OOkO 
Pin 4 (14) 
4.9 
- 
- 
V 


H-Sync. Low Level 
Vii •. 
R•.=IOOkO 
Pin 4 (14) 
- 
- 
0.3 
V 


V-Sync. High Level 
VVHI 
RI.=IOOkO 
Pin 7 (2) 
4.0 
- 
- 
V 


V-Sync. High Level 
VVH::! 
R•.=IOkO 
Pin 7 (2) 
3.6 
4.1 
- 
V 


V-Sync. Low Level 
Vv •. 
R•.=lOkO 
Pin 7 (2) 
- 
- 
0.1 
V 


V-Sync. High Level 
VVH 
R•.=IOOkO 
Pin 9 (4) 
4.9 
- 
- 
V 


V-Sync. Low Level 
VVL 
R•.= IOOkO 
Pin 9 (4) 
- 
- 
0.3 
V 


Schmitt Trigger 


Threshold 
High Level 
VvrH 
Pin 5 Input Voltage 
(I) 
L9 
2.1 
2.3 
V 


Threshold 
Low Level 
Vvrl. 
Pin 5 Input Voltage (I) 
1.1 
I.3 
1.5 
V 


(Note) 
: ( 
) to DIP-I4/DMP-I4 


• A version 
(IOOmV Typ.) 


SYNC 
SEPA 
IN 


V ideo 
(Background 
Output 
Control) 
(Back Ground 
VCCI 
VOLIT 
VB 
B 
I.pull 
VCC2 


VC 
Character 
Offset 
Check 
Terminal 


V (V 
SYNC) 


Background 
Offset 
Check 
Terminal 
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COMP 
SYNC 


---.ILJL 


Note I: Pin Connection 
to ZIP-16 (Pin 2, Pin 15: NC). ( 
) to DIP-14/DMP-14 


Note 2: Syn. Sepa. Input Threshold 
voltage increases 40mV (typ.) when putting 
1M!! in to Pin I (Pin (2). 
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• 
PRINCIPLE OF CHARACTER SUPERIMPOSE 
Basic principle is shown at Fig. I. 
Usual TV has video (composite) signal output and input terminals to connect VCR or others. There is all information 
about picture on video composite signal (Ref. to Fig. 2). Its time signal of horizontal and vertical synchronous signal indicates 
the brighten place of TV tube. For brightening TV tube regardless video signal, the video input signal has to be switched 
to DC level (luminance level) on that scanning time. On thIs method, character is shown WIthbackground of usual picture. 
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Date superimposer 
circuit configuration 
on TV is shown at Fig. 3. The NJM2207 includes video switches which convert, 
usual video signal (horizontal and vertical synchronous signal, video) to signal, of superimposed 
character given by character 
generator. 


Luminance DC signal level 
adjustment of superimposer 
signal. 
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• 
GENERAL DESCRIPTION 
The NJM2208, 
an integrated 
circuit used to generate 
an RF TV 
signal from baseband color-difference 
and luminance signals. 
The NJM2208 
contains 
a chroma 
subcarrier 
oscillator, 
3.58MHz 
oscillator, 
4.5MHz oscillator, 
3.58MHz lead and lag network, 
an RF 
oscillator, 
sound carrier oscillator, and a TTL compaible 
clock driver 
with adjustable duty cycle. 


This device may also be used as a general-purpose 
modulator with 
a variety of video signal generating devices such as video games, test 
equipment, video tape recorders, etc. 


• 'FEATURES 
• 
Operating Voltage 
(+4.75V-+5.25V) 
• 
Acts by Digital Control Signal 
• 
Single 5.0 Vdc Supply Operation for NMOS and TIL Compat.bility 
• 
Minimal External Components 
• 
Low Power Dissipation 
• 
Linear Chroma Modulators for High Versatility 
• 
Composite Video Signal Generation Capability 
• 
Ground-Referenced Video Prevents Overrnodulation 
• 
Internal Sound Carrier Oscillator 
• 
Video Signal Encoder Capability 
• 
Package Outline 
DIP16 
• 
Bipolar Technology 


} RF Tank 
Chroma Osc. Input 


Duty Ratio Adjust 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
8 
V 


Power Dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40'-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
4.75 
5.0 
5.25 
V 


Operating 
Current 
Ice 
- 
26 
- 
mA 


Chroma 
Output 
Voltage 
VOL 
- 
- 
0.4 
V 


Chroma 
Output 
Voltage 
VOH 
2.4 
- 
- 
V 


Rise Time 
tr 
0.4 --> 2.4V 
- 
- 
50 
ns 


Fall Time 
tf 
2.4 --> O.4V 
- 
- 
50 
ns 


Duty Cycle Adjustment 
Range 
Vaj 
Threshold 
Voltage V,=1.4V,V3= 
1.2-5V 
40 
- 
60 
% 


Inherent 
Duty Cycle 
Voo 
- 
50 
- 
% 


Sound Oscillator 
Output 
Voltage 
Vso 
Pin 9 
SWION 
3.0 
4.0 
5.0 
Vp-p 


Input Common 
Mode Voltage Range 
Pin 5, 6, 7 
0.8 
- 
2.3 
V 


Oscillator 
Feedthrough 
CL 
Pin 10 
- 
15 
31 
mV 


Modulation 
Angle 
C8 
8'0 (V,=2.0V) 
- 
810 (Vs=2.0V) 
85 
100 
115 
degree 


Conversion Gain 
Gee 
V,,/(V,-V.) 
: v,,/ev,-V.) 
- 
0.6 
- 
Vp-pN 


Input Current 
Ii 
Pin 5, 6, 7 
- 
- 
-20 
/-LA 


Input Resistance 
R, 
Pin 5, 6, 7 
100 
- 
- 
kO 


Input Capacitance 
C, 
Pin 5, 6, 7 
- 
- 
5 
pF 


Chroma 
Modulator 
Linearity 
L,m 
Pin 10; V,=I 
--> 2V; V,=I--> 
2V 
- 
4.0 
6 
% 


Luma Input Dynamic 
Range 
Pin II 
(TC2) 
0 
- 
1.5 
V 


RF Output 
Voltage 
VR• 
f=67.25MHz, 
VlI=1.0V 
(TCI) 
15 
30 
- 
mVrms 


Luminance 
GLV 
(~V,./ 
~ VII:VlI=0.I-->1.0V) 
(TC2) 
0.5 
0.7 
- 
VN 


Chroma Conversion Gain 
Gcv 
(~V,./ 
~ V12:V'2= 1.5Vpp,VlI=1.0V) 
(TC2) 
0.7 
0.9 
1.2 
VN 


Chroma 
Linearity 
Lc 
Pin 14 V12= 1.5Vpp 
(TC2) 
- 
1.0 
4.0 
% 


Luminance 
LL 
Pin 14 VlI=O --> 1.5V 
(TC2) 
- 
2.0 
5.0 
% 


Input Current 
I, 
Pin 11 
- 
- 
-20 
/-LA 


Input Resistance 
R, 
Pin 12 
- 
800 
- 
fl 


Input Resistance 
R, 
Pin II 
100 
- 
- 
kO 


Input Capacitance 
C, 
Pin 11, 12 
- 
- 
5 
pF 


Output 
Current 
10 
Pin 14 
(TC2) 
- 
0.9 
- 
mA 


Residual 
920kHz 
B 
Pin 14 VlI=IV 
(TCI 
SWI 
ON) 
- 
50 
- 
dB 


Yc =300m Ypp/3.58MHz 


Ys ~250mYpp/4.5MHz 
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TEST 
CIRCUIT 
1 


+5V 


10"1 
240 
100 
~O.OIJl 


om" 
--, 
240 
I 


240 
:;h: 
n" 
, 
I 
ISOk 
I 
I 
J 
VI4 


3.519545MHz 
13 
15 
16 
14 
10 


SWI 
JOp 
9 
IJM220B 
Vs. 
10k 
SOUND PSC 


Clock 


Vc 
Output 


+5V 
0.1" 
300 
~3Op 
i· 


90 


V5 
V6 
V1 
VII 
Vs 


300 


1-0 VI2 
o.J" 
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NJM2208 produces color difference signals and luminance signal from microcomputer 
output signals RGB, clock, and 
hold signals through the matrix circuit, and also produces the TV RF signal or video base band signal. Sound Carrier Input 
is also added to this IC, and a color TV RF modulator is composed by adding the video and sound carrier tank LC and 
crystal oscillator. 


• 
Properties of TV waves 
Fig. 2 shows the frequency band of TV RF signal. The band width of this signal is 6MHz, in which video signals (lumi- 
na'nce signal and synchronous signals) are distributed with a video carrier wave of 4MHz. As a result, coase images appear 
at about OHz, while line images appear at about 4MHz. The color signals are distributed over a range of 3.58MHz±500kHz from 
the color carrier. These signals are not included in monochromatic images, of course. 
The color signals conduct the perpendicular 2-phase modulation with suppressed carrier in order to avoid the interference 
with the video signals. Unlike in AM and FM systems, this system modulates the color SIgnals with the color difference 
signals obtained by deviating the carrier phase by 90". 
The TV sound carrier signal is distributed over a range of 4.5MHz ± 25kHz lated, the color signals are phase-modulated, 


and the sound carrier signal is FM-modulated 
in one channel, 
these signals overlap each other in a narrow band to be 
compatible with monochromatic 
TV, causing the TV waves to be complicated. 


• 
RF modulator for color TV 
Fig. 3 shows the basic operation circuit of NJM2208. Now, the operation will be described according to the production 
sequence of broadcast waves. A 3.58MHz color carrier is oscillated by a crystal oscillator at pins I and 2. This output (pin 
1) can be led as a microcomputer 
clock. Higher harmonic components are removed from this square waveform through a 
BPF (bandpass filter). 
Then, two signals are produced from a 3.58MHz sine wave. Of these signals, the LEAD signal is obtained by leading 
the phase by 45°, while the LAG signal is obtained by lagging the phase by 45° from the carrier phase by the CR constant 
in the IC, repectively. On the other hand, the color signals RGB are converted into two color difference signals Eo_y and 
ER_y by the matrix circuit, and applied to pins 5 and 7. The LEAD wave is modulated and added by Eo_y, while the LAG 
wave is modulated and added by ER_y. These chroma-modulated 
signals are output to pin 10. photo I shows the relationship 
between the color dif :rence signals and the modulation output in case of color bars (TV quasi signal generation). 


A sound carrier 4.5MHz is oscillated b) L, connected to pin 9, and FM-modulated 
by the audio signal. Accordingly, 


a VHF (2ch) is oscillated in the LC tank circuit of pins 15 and 16 by inputting the color and sound modulation 
signals to 
pin 12 and also color luminance signals to pin 11, and the differential transistors in IC are switched by the VHF voltage 
to generate 
an RF signal by the AM modulation. 
Photo 2 shows individual waveforms. 
The RF signal is obtained through 75fi to match the TV antenna impedance. Photo 3 indicates the RF signal with the 
sound carrier signal super imposed. 
Since signals are present in the VHF band, the PCB patterns should be not long at pins 15 and 16, and a bypass capacitor 
should be connected to the power supply without fail. In addition, three oscillation signals should be isolated enough from 
each other with a sufficient mounting section interval. 


• 
Application to base band output 
This IC can also be taken as the video base band output as well as the RF output. In order to convert the RGB output 
signals from the microcomputer 
into the color difference signals and luminance signal, they are converted by the matrix 


circuit and connected 
to the color input terminals of NJM2208. This IC serves as a color encoder. 
TV images become 


clear, because neither RF modulation 
nor RF demodulation 
is done. For this purpose, 
remove the LC from pins 15 and 
16, and connect the diode instead, so that the differential voltage in IC is fixed to drive IC as an amplifier. 


An Ikfi video signal is obtained. 
However, since this video signal output voltage is low and its output impedance is 
high, the video signal is amplified through an operational 
amplifier. 
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(Fig. 1) 
Application of video RF modulator 
(color encoder Ie) 


Matrix 
circuit 
o 
o 
0 


Video 
R-Y 
0 
display 
B-Y 
- 


generator 
Y 
IJ12208 
0 
0 


(\lDG) 
Clock 
TV 


6 MHz 
4.5MHz 


4MHz---- 
3. 58MHz----l 


,--r---\ 
Luminance 
signal,' 
l 
\ 


I 
I 
\ 


Color carrier 
" 
: 
\ 
signal 
-; 
I 
\ 
I 
Color subcarrier 
102. 


100 83 
Sound carner 
Frequency 
(MHz) . 
101.75 


V ideo carrier 


I 


91.25 
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Fig.3 
MODULATOR 
FOR COLOR TV. 


5V 


I 
3.8 Pin NC 
7 
10 


EKE>' 
ER.Y750Q 
Input 
Input 


Mo~uhb~~~O. II" 
Output 


9 
Sound 
Carrier 
I k 
Tank 
39p 


O. II" 
~ 
Audio 
Input 
1lOOk 
L. 


I 
0.1<jl45T 
C= lOOpF 
2 
O. I <jlIOT 


Fig·4 
APPLICATION 
OF BASE·BAND OUTPUT 


G 


R 


~ 
B 
i V.S 
~ 
3!H.S.~ 


Clock 
82p 


3.58M~ 
270Q 


51PI 


Color 
Difference 
Signals and 
Photo.2 


Modulation 
Output 
by Color 
Bar 


Photo-3 
RF Output 
with Sound 
Carrier 


Signal Superimposed 
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• 
GENERAL DESCRIPTION 


The 
NJM2209 
is the video Ie for quality 
improvement 
of the video 


picture 
to get high 
quality 
by rectifying 
the picture 
contour. 


• 
FEATURES 


• 
Operating 
Voltage 
(+4.5V-+5.5V) 


• 
By Dif(erential 
Form, Picture Enhance 


• 
at Minimal 
External 
Components 


• 
Internal Switch of Hirough I Picture Enhance 


• 
Package 
Outline 
SIP9, DMPl4 


• 
Bipolar Technology 


123456789 


NJM2209S 


PIN FUNCTION 
1. Differential 
Output 


2. Frequency 
Compensation 


3. Video Signal Input 


4. Phase Delay 
5. GND 


PIN 
FUNCTION 


1. Video Signal Output 


2. N.C. 


3. Differential 
Input 


4. V+ 


5. Control Input 


6. N.C. 


7. Differential 
Output 


• 
TEST CIRCUIT 
,---------------- 


I 
~ 


I 
I 
I 
I 
I 
I 


6. Video Signal Output 


7. Differential 
Input 


8. V+ 


9. Control 
Input 


8. Frequency 
Compensation 


9. N.C. 


10. Video Signal Input 
II. N.C. 


12. Phase Delay 


13. GND 
14. N.C. 


Ice 
-~+ t-----~. 


~J:;, 


I 
I 
I 
I 
I 
I 
I 


I 
I 
I 
4--------J 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
8 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8)300 
mW 


Operating Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


SIGNAL 
TEST 
CONT. 
PARAMETER 
SYMBOL INPUT 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


PIN 
PIN 
VOLTAGE 


Operating Current 
Icc 
2.8V 
No Input Signal 
- 
7.5 
10 
mA 


Limitter Level (I) 
LlMI 
3 
2 
- 
SYNC level>0.35V,lnput 
Video Signal 
0.23 
0.27 
0.31 
V 


Limitter Level (2) 
LlM2 
7 
6 
- 
f= 100kHz, IVp.p Sine Wave Input 
0.21 
0.25 
0.29 
V 


H 
GH 
2 
I 
2.8V 
-2 
-0.9 
0 
dB 
f= lOOkHz,O.1Vrms-Sine Wave Input 
Control 
M 
G", 
2 
I 
I.3V 
-12 
-10 
-8 
dB 
Amp Gain 
G=20 
10gIOVo,,/VIN 
(dB) 
L 
GL 
2 
I 
0.45V 
- 
- 
-28 
dB 


7 pin input 
6 
2.8V 
f=IOOkHz. 200mV".p Sine Wave 
-1.6 
-0.6 
0.4 
dB 
G, 
7 


Add 
G=20 10gIOVOUT/V'N 
(dB) 


Amp Gain 
IV".p Video Signal Input 
3 pin input 
G, 
3 
6 
2.8V 
-I 
0 
+1 
dB 
G=20Log 
'0 VOUT/VIN 
(dB) 


f=2MHz, 
IVp.p Sine Wave 
Switch Cross Talk 
Csw 
4 
6 
2.8--+0V 
- 
-50 
- 
dB 
Csw=20 10gIOV(OV)/V(2.8V) 
(dB) 


IVp.p Video Signal Input 
Through Gain 
GT 
3 
6 
OV 
-I 
0 
I 
dB 
G, =20 10gIOVOUT/V'N 
(dB) 


Switch Control 
f=IOOkHz, IV".p Sine Wave Input 
VTH 
4 
6 
0.2 
OJ 
0.4 
V 
Threshold 
Voltage 
-40dB=20l0glO VOUT/V'N 


Differential Gain(Note 
I) 
DGpc 
3 
6 
2.8V 
DGDP Tester 
- 
I 
3 
% 


Differential Gain(Note 
2) 
DGT 
3 
6 
OV 
Video Signal IV".p(Stair Step) 
- 
0 
3 
% 


6 PIN Voltage(Note 
I) 
V6PC 
6 
2.8V 
- 
1.8 
- 
V 


6 PIN Voltage(Note 2) 
V6T 
6 
OV 
- 
2.0 
- 
V 
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(4 )-------, 


I 
I 
I 


I 
I 
I 


I 
I 
I 
I 
I 
I 
I 


l'i--,~-- ---- -"iIi,,:-r~ 


2.2K 
VideoSignal 
Input 


200pIT 


1501 


HARD 


10K (B) 


SOFT 
SIP-9 


DMP-14 
THRU~ 
L 


L!=-pc 


• 
PRINCIPLES 
OF OPERATION,BI 
BLOCK 
DIAGRAM 


The 
NJM2209 
is a video signal Ie which converts 
an input video signal to a compensated 
video signal of the picture 
outline 
hy adding 
an input signal through 
a differential 
amplifier 
to the original 
input signal. 


The compensating 
(enhanced) 
ratio is decided 
hy pin lj voltage 
and so the original 
signal comes when pin 
lj voltage 
is 


zero. 
A peaking 
frequency 
compensation 
of the internal 
differential 
amplifier 
is changed 
hy C.R attached 
to pin 2 and L.R to pin I. 


The compensation 
signal and the original 
video signal are delayed 
the phase 
hy low pass filter. These 
are done 
hy a 
capacitor 
all ached to pin -l. The eompen,,'ted 
ratio is originally selllcd hy the coupling condenser 
hetween 
pin I and pin 7. 


Example(Multi-BurstEnhancer) 


MID 


NJM2210 


• 
GENERAL DESCRIPTION 
The NJM2210 is a video noise reducer IC of which operation is to 
reduce noise contained in video color and luminance signal and at the 
same time to correct outline of horizontal and vertical image signal. 


The NJM22 10 is suit for VCR camera especially. 


• 
FEATURES 


• 
Operating 
Voltage 
(+4.75V-+5.25V) 


• 
It can compose 
Combtype 
Filter. with CCO IH delay line 


by that connect 
with 


• 
It can be useful as Switching 
Noise Reduce Mode and Enhence 


• 
Mode that are because 
of to Comb type Filter 


• 
Package 
Outline 
DIP8. OMP8 


• 
Bipolar Technology 


CCD Input 


CCDOutput 


NJM22100 
NJM2210M 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
8 
V 


Power Dissipation 
Po 
(SIP8) 
500 
mW 


(DMPS)300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT' 


Operating 
Curent 
lee 
- 
6.9 
10 
mA 


GVII 
V,=4V 
V'N=IOOmVp•p 
-I 
0 
+1 


Voltage Gain (Pin 8-Pin 2) 
dB 


GVJ2 
V,=OV 
V'N=IOOmVp.p 
-11.5 
-10 
-8.5 


GV21 
V,=4V 
V1N=IOOmVp.p 
- 
-45 
-38 


Voltage 
Gain (Pin I-Pin 2) 
dB 


GV22 
V,=OV 
V1N=IOOmVp•p 
-·4.2 
-3.2 
-2.2 


GV31 
V,=4V 
V1N=lOOmVp.p 
-2.0 
-1.0 
0 


GYJ2 
V,=OV 
V1N=IOOmVp.p 
-2.0 
-1.0 
0 


GY33 
V,=4V 
Pin 2-1 (lnY. Amp) 
V1N=IOmVp•p 
- 
-30 
-18 


Voltage Gain (Pin 8-Pin 6) 
dB 


GY>4 
V,=OV 
Pin 2-1 (InY. Amp) 
V'N= 
IOmVp•p 
- 
-30 
-18 


GV35 
V,=4V 
Pin 2-1 (InY. Amp) 
V'N=200mVp•p 
3.5 
5.0 
6.5 


GY36 
V,=OV 
Pin 2·1 (lnY. Amp) 
V1N=200mVp.p 
-5.0 
-3.5 
-2.0 


GY41 
V,=4V 
V'N= 
20mVp•p 
-8.0 
-7.0 
-6.0 


Voltage Gain (Pin I-Pin 6) 
dB 


GY42 
V,=OV 
V1N= 20mVp.p 
-3.4 
-2.4 
-1.4 


Bandwidth 
(Pin 8-Pin 2) 
f81 
V,=4V 
V'N= IOOmVp.p 
10 
- 
- 
MHz 


Bandwidth 
(Pin I·Pin 2) 
fll2 
V,=OV 
V'N=IOOmVp.p 
10 
- 
- 
MHz 


fUJ1 
V,=4V 
V'N= lOOmVp.p 
8 
- 
- 


Bandwidth 
(Pin 8·Pin 6) 
MHz 


fSl2 
V,=OV 
V1N=IOOmVp•p 
8 
- 
- 
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(2.0Vl 


20K 


2 


CCD Output 


6 


Output 


4 


GND 


8 


Input 


5K 


(2.0V) 
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The NJM2210 
is an integrated 
circuit of composing 
\ariahlc 
como type filter which reduces 
noise mixed at chroma 
or 


luminance 
signal of VCR camera 
or others. 
Time 
delay element 
of comb type filter is fit to CCO delay element, 
not to 
glass delay line. The circuit is the most excellent 
FB with NULL system. Fig.1 is its basic block diagram 
and Fig.2 is actual 


block diagram 
of NJM221O. 
Fig.3 is one of application 
examples. 


This video noise reducer 
is composed 
of NJM221O, three capacitances 
for combination, 
one capacitance 
for signal bypass 
and CCO 
delay element. 
The NJM2210 
is applicable 
to both of chroma 
and luminous 
signal with each fitted 
CCO delay 
element. 
The control 
terminal 
for switching 
reduce 
and enhance 
operates 
as enhance 
(increasing 
of high frequency 
part) 


with high level input and reduce 
(decreasing 
of high frequency 
part) with low level input. 
Its threshold 
level is about 2.25V 
at 5V supply voltage. 
Fig.4 is basic operating 
characteristics. 


---I 


Clock 
3.58MHz/IO.7MHz 
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The como type filter has special frequency 
characteristics 
like Fig.S and is widely used to separate 
luminance 
and color 
signal in VCR circuit. 
The NJM2210 
is automatical 
video signal noise reducer 
and signal enhancer. 


Fig.6 shows video signal wave form and its frequency 
component. 


Fig.S Comb Type Filter Frequency 
Characteristic 


I 
I 
I 


I Low Frequency component 
..1_ 
, 


/ 
, 


I 
' 
\ 
' 


High Frequency 
Component 
I 
I 
I 
I 
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The NJM2210 operates 
automatically 
as noise reducer 
with low supply voltage 
to Pin 7 and signal enhancer 
with high 
voltage 
to Pin 7. 


Fig.7 shows output 
characteristics 
when 
applied 
high or low voltage 
to Pin 7. This system 
is adding 
and subtracting 
form of signals and so the output 
characteristic 
distortion 
comb type filter comes 
from phase 
difference 
of each system. 
The NJM2210 phase difference 
is 2 degree at 4MHz. High dynamic range of video signal is reallized by high supply voltage. 


Fig.S shows vertical 
and horizontal 
enhance 
on display. 
Vertical 
enhance 
is signal treatment 
within 
IH of horizontal 
synchronous 
time. Horizontal 
enhance 
is signal treatment 
between 
each horizontal 
synchronous 
signal and Fig.9 shows this. 


D 
I 
I 
JL 
I 
I 


I 
I 
I 
I 
11- =F 


~ 


-- 
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., 


10---0 
20---0 
30---0 


20---0 
30---0 
40---0 


~ 
1 
o 
2 
o 
3 
0-04 


10--<>-0 
2<>--0 
30---0 
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62.94kHz 


j 


-------J.,3tJpMArtIiD CtJ~.IJd-----5-33 


NJM2214 


• 
GENERAL DESCRIPTION 
The NJM2214 
is a video display convertive 
integrated circuit. Its 
function is below. 


• 
Character 
superimpose. 


• 
8 color 
generating 
function. 


• 
Luminance 
signal wave shape-up function. 


• 
Video 
effecter 
function 
of painting 
to background, 
superimposed 
character 


or some 
part 
of video 
signal. 


• 
FEATURES 
• 
Operating Voltage 
(+4.7V-+5.3V) 


• 
Internal 8 Color Generating Circuit 


• 
Package Outline 
SDIP22, DMP22 


• 
Bipolar Technology 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V· 
10 
V 


Power Dissipation 
PD 
(SDIP22) 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Curent 
Ice 
No signal, No load 
17 
25 
33 
mA 


Video Switch Voltage 
Gain 
Gv 


10, 11, 15,22 Pin=Low 
-I 
0 
+1 
dB 
lOSTEP Stair wave, 2.2V I>-P,R 1= 5K 


Frequency 
Characteristics 
GF 
lO, 11, 15,22 Pin=Low 
-1 
II 
+1 
dB 
2Vl>-p,4MHz, 
Rl =5K 


Dilferential 
Gain 
DG 
lO, 11, 15,22 Pin=Low 
-3 
0 
+3 
% 
lOSTEP Stair wave, 2.2V I>-P,R 1= 5K 


Differential 
Phase 
DP 
10 STEP Stair wave. 
2.2Vl>-pRI =5K 
-3 
0 
+3 
degree 


8 Color Output 
15 Pin=High, 
lO, 11,22 Pin=Low 
(Note) 


Amplitude 
CIA 
- 
0 
100 
mVp-p 


White 
Luminance 
ClD 
1.56 
1.66 
1.76 
V 


Phase 
CIP 
- 
- 
- 
degree 


Amplitude 
C'A 
810 
900 
990 
mVp-p 


Yellow 
Luminance 
Cm 
1.45 
1.55 
1.65 
V 


Phase 
C,p 
Phase: Ref. to Yellow 
-lO 
0 
lO 
degree 


Amplitude 
CJA 
1160 
1290 
1420 
mVp-p 


Cyan 
Luminance 
C'D· 
1.26 
1.36 
1.46 
V 


Phase 
C,p 
106 
116 
126 
degree 
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PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Amplitude 
C•• 
lOBO 
1200 
1320 
mV •..• 


Green 
Luminance 
C'D 
1.14 
1.24 
1.34 
V 


Phase 
C" 
63 
73 
83 
degree 


Amplitude 
C'A 
lOBO 
1200 
1320 
mVp-p 


Magenta 
Luminance 
C'D 
0.% 
1.06 
J.l6 
V 


Phase 
CSP 
243 
253 
263 
degree 


Amplitude 
C'A 
1160 
1290 
1420 
mVp-p 


Red 
Luminance 
C6D 
0.85 
0.95 
1.05 
V 


Phase 
C.P 
286 
296 
306 
degree 


Amplitude 
C'A 
810 
900 
990 
mV •..• 


Blue 
Luminance 
Cm 
0.66 
0.76 
0.86 
V 


Phase 
C,p 
170 
180 
190 
degree 


Amplitude 
CMA 
- 
0 
100 
mV •..• 


Black 
Luminance 
CMD 
0.54 
0.64 
0.74 
V 


Phase 
CMP 
- 
- 
- 
degree 


Blanking 
Pulse Input 


VTH_1'l 
Pin 19 
1.0 
1.5 
2.0 
V 
Threshold 
Voltage 


HD 
VTH_1K 
Pin 18 
1.0 
1.5 
2.0 
V 


Invert 
VTH_lI 
Pin II 
1.0 
1.5 
2.0 
V 


2 value Selection 
VTH.IO 
Pin JO 
1.0 
1.5 
2.0 
V 


Background 
ON/OFF 
VTH_IS 
Pin 15 
1.0 
1.5 
2.0 
V 


Matri. 
I 
VTH_MI 
Pin I 
3.3 
3.9 
4.5 
V 


Matrix 
2 
VTH_M2 
Pin 2 
3.3 
3.9 
4.5 
V 


Matrix 3 
VTH-M.' 
Pin 3 
3.3 
3.9 
4.5 
V 


Character 
Input 
VTH_21 
Pin 21 
0.5 
1.0 
1.5 
V 


EXT/Character 
SecJection 
VTH-2C1 
Pin 22 
1.0 
1.5 
2.0 
V 


(Note): 
fsCl,fSC2=3.58MHz, 
300mVpp 


fSC1: 
same phase of color burst signal. 


fSC2:90 degree 
phase 
lag from fsCl. 
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COLOR 
MATRIX 
I 
MATRIX 
2 
MATRIX 
3 


White 
L 
L 
L 


Yellow 
H 
L 
L 


Cyan 
L 
H 
L 


Green 
H 
H 
L 


Magenla 
L 
L 
H 


Red 
H 
L 
H 


Blue 
L 
H 
H 


Black 
H 
H 
H 


L=OY (DC) 


H=5Y 
(DC) 


I5PIN 
IOPIN 
II PIN 
20PIN 


L 
UH 
L 
L 
Character 
superimposer 
(White/Black) 
on video through signal output. 


H 
UH 
L 
L 
Character 
superimposer 
(White/Black) 
on background 
(8 color) 


H 
UH 
H 
L 
Character 
superimposer 
(color) 
011 background 
(White/Black) 


L 
L 
H 
L 
Character 
superimposer 
(color) on video through signal 


L 
UH 
L 
H 
Luminance modification. Strong bright point is WhitelBlack. 


H 
UH 
L 
H 
Colored except strong bright point. 


H 
UH 
H 
H 
Colored at strong bright point and others is White/Black. 


L 
H 
H 
H 
Colored at strong bright point and others is video through. 
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Blanking 
Pulse 
H.D 


Video 


Video 
Output 


Input 


- llOI'F 


III 


fSCh fso: 
3.58MHz, 
.11KlmVI'" 


Sine Wave 


1 1 


fsC1: Same Phase of Color 
Burst 


fSC2: 90" Phase 
lag from fsc1 


Blanking 
Pulse 


Input 


19 


Adjust 
of 


10K Slice Level 


Y Input 


2Vpl' 


Characler/Bac 
ground 


Invertion 
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• 
GENERAL DESCRIPTION 
The NJM2217 has functions of character and background 
superim- 
position to video signal and consists of synchronous 
separation circuit, 
vertical synchronous reproducing circuit, video switch and AFC circuit. 
Built-in AFC circuit makes the NJM2217 stable to noise and disorder 
of synchronous 
signal 
and takes off character 
disorder 
on Display 
Broun tube. 


• 
FEATURES 
• 
Operating Voltage 
(+4V-+6V) 


• 
2 video signal input terminals 


• 
Internal synchronous separation Circuit and internal horizontal synchronous reproduce 
circuit. Can make trigger signal to character generator. 


• 
Stable horizontal synchronous signal by build-in AFC circuit. 


• 
Package Outline 
D1P22,SDIP22 
• 
Bipolar Technology 


Adjustment 
of Y-level 
Adjustment 
of Y-Ievel 
Character 
Input 
Character 
Input 


Video Output 


10/, 
+ 
- 


Vertical Sync. 
Sepa. Circuit 


Sync. Sepa. 
Output 
AFCHsyNC 
Switching 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
7 
V 


Power Dissipation 
Po 
(DIP22) 
1000 
mW 


(SDIP22) 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
t 


Storage Temperature 
Range 
Tslg 
-40-+125 
t 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
No signal 
- 
20 
26 
mA 


Offset Voltage of Luminance 
Control 
Vos 


Ex. lOkn, Voltage difference between both terminals 
- 
- 
0.1 
V 
of resistorat 2.5Vsupply voltage 19 Pin, 17Pin 


Control 
Terminal 
Threshold 
VTH 
16 Pin, 18 Pin, 20 Pin 
0.4 
1.4 
2.0 
V 


Gain 
Gv 
10 STEP 
Stair wave 
2.2V p-p 
RL=5k 
-I 
0 
+1 
dB 


Frequency Characteristic 
GF 
DC-5MHz 
2Vl>-P 
RL=5k 
-I 
0 
+1 
dB 


Cross-Talk 
CT 
3.58MHz 
2V l>-POne side 750 terminal 
- 
50 
- 
dB 


Horizontal 
Sync. Output 
High 
VHH 
RL=2k 
3.5 
4.0 
- 
V 


Horizontal 
Sync. Output 
Low 
VHL 
RL=2k 
- 
0 
0.1 
V 


Vertical 
Sync. Output 
High 
VVH 
RL=2k 
3.5 
4.0 
- 
V 


Vertical 
Sync. Output 
Low 
VVL 
RL =2k 
- 
0 
0.1 
V 


Free-Run Frequency 
fo 
Pin IO=GND 
14.5 
- 
17.0 
kHz 


Lock Range 
fL 
(Note 
I) 
1.5 
2.5 
- 
kHz 


Capture 
Range 
fe 
(Note 
I) 
0.6 
J.3 
- 
kHz 


AFC Output 
Pulse Width 
Pw 
Pin 8=5V 
Lock state 
3.5 
5.0 
6.5 
JJ.S 


AFC Output 
Delay 
I'D 
(Note 2) 
-1.5 
0 
1.5 
IJ.S 


Schmitt Trigger Threshold 
High 
VTH 
Rise of Vertical 
Sync. Signal 
1.9 
2.1 
2.3 
V 


Schmitt Trigger Threshold 
Low 
Vn. 
Fall of Vertical 
Sync. Signal 
l.l 
J.3 
1.5 
V 


Differential 
Gain 
DG 
10 STEP 
Stair wave 
2.2V p-p 
RL=5k 
- 
0.5 
3.0 
% 


Differential 
Phase 
DI' 
10 STEP 
Stair wave 
2.2Vl>-p 
RL=5k 
- 
0.5 
3.0 
deg 


Sync. Separation 
Level 
VSEPA 
Level from Sync. top 
90 
120 
150 
mV 


(Note 
1): AFC 
input 
is composite 
synchronous 
signal. 


(Note 
2): Time 
lag between 
horizontal 
synchronous 
signal with AFC 
and without 
AFC. 
(The 
timing 
gap 
at 9 pin 
output, 


in the case 
of 8 pin =high, 
and 
8 pin= 
low.) 
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2.2k 
1560P 


J 1 


2 Kj80 
P 
1 
' 
J~~W3 
SW5 i: 


'BiSWll ViI 
SW 
1 


40 
® 


273k 
I 


V+=5V I 
'Bi 
22k 


HSYNC Output 


~ 
Video Output 
2 


Video 
Output 
1 
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• 
AFC CIRCUIT CONFIGURATION & ITS FEATURE 
The NJM2217 has AFC function of horizontal 
synchronous 
signal applied to character 
generator. 
AFC circuit of the 
NJM2217 is like PLL circuit and operates 
as band pass filter. If pulse Noise is mixed to the input horizontal 
synchronous 
signal of AFC circuit, it does not appear at AFC output when AFC circuit is on the lock condition. Because if noise appeared 
at output of phase comparator, 
low pass filter takes off it and it is not carried to YCa 
circuit. 
(Fig. I). 


Fig.2 shows block diagram of AFC circuit. 


AFC Input 
Hsync 
_n,,--n~ 


AFC Output 
Hsync 


Input 
Phase 


From Sync. Separation 
Comparator 


Circuit 


Low-Pass 
Filter 


Bi-stable 
Multi 
Vibrator 


5-42-------"'-' 
3trPMRtMJiD Co.../Id. 


NJM2217 


ARAMETER 
INPUT 
OUTPUT 
SWI 
SW2 
SW3 
SW4 
SWS 
SW6 
SW7 
SW8 
SW9 SWUl 
APPENDIX 


lee 


J,-J2 
B 
B 
B 
A 
A 
A 
A 
A 
A 
B 
No Signal 
Current 


T.P3 
T.PI 
B 
B 
A 
B 
B. 
Voltage between 
T.PI-3 
& T.P2-4, 
Vos 
at 
DC 2.SV to T.P3 & T.P4, 


T.P4 
T.P2 
B 
B 
B 
A 
B 
DC l.SV to character 
I & 2 


T.PS 
Video 
Voltage of video output 
I, 


VTH 
A 
A 
C 
when 
video signal to video 
input 
1, 


chra.I,2 
Out 1 
DCG-+2V to T.PS, character 
I, 2 


Video 
In I 
Video 
B 
B 
Ov 
Input; 2.2Vp.p, 
10 STEP stair wave 
Video 
In 2 
Out 2 
A 


Video 
In I 
Video 
B 
Input; 2Vp_PI Video sweep signal 


OF 
Video 
In 2 
Out 2 
A 
(O-SMHz) 


Video 
In I 
Video 
B 
A 
A 
4 
Input; 2Vp•p, 
Sine wave. 
3.S8MHz 
Video 
In 2 
Out 2 
A 
B 
B 


Video 
In I 
Video 
B 
B 
B 
Input; 2.2Vp.p, 
10 STEP 
stair wave, 


DO 
Video 
In 2 
Out 2 
B 
B 
A 
Chroma 
40IRE 


Video 
In I 
Video 
B 
B 
B 
Input; 2.2Vp.p, 
10 STEP 
stair 
wave 


DP 
Video 
In 2 
Out 2 
B 
B 
B 
A 
Chroma 
40IRE 


VHH 
Input; 
standard 
color bar signal, 


Video 
In I 
HSYNC 
B 
B 
B 
A 
B 
VHL 
2Vp.p 


VVH 
Input; standard 
color bar-signal, 
Video 
In I 
VSYNC 
A 
B 
VVL 
2Vp.p 


VSEPA 
Video 
In I 
"SYNC 
A 
Level from SYNC. signal top at T.P6 


VSYNC 


Test at T.P? & VSyNe Pin 
VTH 
Video 
In I 
B 
(Note 
I) 


fo 
Video 
In I 
HSYNC 


Count of frequency 
at HSYNC output 
B 
B 
A 
A 
B 
A 
A 
A 
A 
B 
with SWII 
to @. 


fL 
Video 
In 1 
"SYNC 


Input; 
standard 
color bar 2Vp•p 
AIB 
(Note 2) 


Video 
In I 
"SYNC 


Input; standard color bar, 2Vp_p 
fe 
AIB 
(Note 2) 


Video 
In I 
"SYNC 
Input; standard 
color bar, 2Vp.p 
Pw 
A 
(Note 3) 


Video 
In I 
"SYNC 


Input; 
standard 
color bar 2Vp.p 
Po 
AID 
AIB 
(Note 3) 
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,,,,,---R- 


~ 


' 
VSH---- 
- 
I 


: 
- 1----- 
VSl. 


TP.7 
I 
I 
I 
I 


Pw 
(Note 
3) 
j---'----j 
rlL 
I 
I 


~ 


I 
I 
SW3 
I 
I 


<B 
I 
I 


...w.. 
-+J- 


Po 
Po 


fa 


IS.73kHz 


~LI 
: 
L1fL,.: 
I 
I 
I 


I 
I 
I 


I 
I 
'. 


:L1fc,:L1fc, 


I 
I 
I 
I 


Choose smaller value A f LI or 6. fL2 • 
·and t;. fel or t;. fe2 


(Note 
2): Lock Range: 
At that time from lock to unlock 
condition 
by changing 
variable 
resistor 
value, 
change 
SW5 to ® and measure 


frequency 
at HSYNC output 
(upper 
and lower 
limit). 


Capture 
Range: 
At that time from unlock 
to lock condition 
.by changing 
variable 
resistor 
value, 
change 
SW5 to ® and measure 


frequency 
at HSVNC output 
(upper 
and lower limit). 


(Note 
3): After 
adjusting 
HSYNC output 
frequency 
to 15.73kHz with SW5 to ®. changing 
SW3 alternately 
with AFC and without 
AFC condition 


of HSYNC and measure delay time of two signal rise and fall wave. 


Video signal input terminal 


Sink chip clamp at2.IV 
i:r'. 


220 


f FREE-CONT 
Connect 
variable 
resistor and adjust 


fTee·run 
frequency. 


\__ 
L. 
_ 
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Horizontal synchronous signal output pin. 


Emitter follower output. 
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Sync Sepa-OUT 
Synchronous 
separation 
circuit output. 


When testing free run oscillation frequency, 


short to GND. 
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Vertical synchronous output. 


(Emitter 
follower output) 


Video signal output. 


(Emitter 
follower output) 
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Luminance level adjustment of 


pin 16 character signal 


Luminance level adjustment of 


pin 18 character 
signal. 
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PIN NO. 
PIN NAME 
FUNCTION 
INSIDE 
EQUIVALENT 
CIRCUIT 


20 
SW-CONT 
Control 
pin of video SW-l. 


~ 
SW-Ioutput 


Low 
Video input 1 


High 
Video input 2 
20 


... ~ 


2k 


20k 
GND 


21 
VIDEO-IN 
1 
Video signal input pin. 


Sink chip clamp at2.IV. 


=zh- 


y. 


220 


22 
NC 
No connection 
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• 
PRINCIPLES 
OF OPERATION! 
I) 
Yideo 
Switch 
The 
NJM2217 
has three 
video switches. 
One 
of them is used to select one video signal from two input video signal, 
and two others are used for super-imposer 
of character 
and background. 
Switching operation 
is done by putting 
DC voltage 
in to Pin 16,18 or 20, and its threshold 
voltage 
is l.4Y 
typical. 


The 
NJM2217 
has inside clamp 
circuit, 
and input video signal of Pin3 or Pin21 is sink-chip-c1amped 
at 2.1Y. 
Output 
circuit is emitter 
follower 
and drives to 5kO load. 
2) 
Synchronous 
Separation 
Circuit 
It separates 
composit 
synchronous 
signal from video signal, 
and this composit 
synchronous 
signal is applied 
to AFC 
circuit. And finally you can get horizontal 
synchronous 
signal (H""l from AFC circuit. Operation 
of synchronous 
separation 
is 
possible if signal level from synchronous 
signal top is more than 
120mVpop. 


3) 
Yertical 
Synchronous 
Reproduce 
Circuit 
Composit 
signal from synchronous 
separation 
circuit is applied 
to integrator 
and triangle 
wave from it goes to schmitt 
trigger 
circuit 
which reproduces 
vertical 
synchronous 
signal. Output 
circuit is emitter 
follower 
and output 
voltage 
is 4Y p.p 
at 2kO load. 
4) 
AFC Circuit 
Fig.3 shows block diagram 
of AFC 
circuit. 
Yoltage 
proportional 
to phase 
difference 
between 
horizontal 
synchronous 
signal putted 
in to phase comparator 
and triangular 
wave from YCO is smoothed 
by low pass filter and is put in to YCO. 
This YCO frequency 
is changed 
to direction 
of coincidence 
with input frequency. 
Triangular 
wave from YCO output 
flows 
through 
window comparator 
and 51-'s width of output 
pulse signal which is same width to 
H"nc appears. 


Phase 


Comparator 


I 
I 
I 
I 
I 
I 
I 
I 
C2' 
I 
T 
I 
: 
m 
I 
1.. 
1 


Low Pass Filter 


Window 
Comparator 


a) 
Free-Run 
Frequency 
Free-run 
frequency 
depends 
on resistor R3 between 
Pin 5 and ground, 
and capacitor 
CAFe between 
Pin6 and ground. 


If FREE = 1/(3.3·CAFC• 
R3) [Hz] (I) 
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h) Parameter 
of Low Pass Filtcr 
Impedancc 
vs. frcqueney 
characteristic 
from Pin 4 to Pin 5 is shown on Fig.4. 


PI>P2. ZI' Za. Zb are shown below. 


PI =1/{hC2(R2+R,)} 
IHzl 
{2) 


P2 = 1/(hCI·RI) 
IHzl 
(3) 
Z, = 1/(hC2·RI) 
IHzl 
. (4) 
Za=R2+R, 
(5) 
Zb=R, 
(6) 
Za 
is decided 
by R2 and 
R3 is decided 
by free 
run 
frequency 
and 
so Za 
is generally 
decided 
by R2. 
Value 
of 
P, ,P, ,Z, ,Za,Zb 
affects lock range, 
capture 
range, 
frequency 
fluctuations 
of AFC output 
and others. 
It is preferable 
that 
P2 is 15kHz and Z, is 60Hz. 
When 
Zb becomes 
large, 
lock and capture 
range 
becomes 
wide but fluctuations 
of AFC 
output 
frequency 
will increase. 
Large Za decreases 
fluctuations. 


PI =2Hz 
P2 =16kHz 
Z,=60Hz 
za=40kO 
Zb=lkO 
CAFC=680pF 


Each value of low pass filter is caluculated 
below. If decided free run frequency 
to 15.74kHz, 
and from equation 
(I). 
R3=28.4kfi 
Za=40kfi 
and equation 
(5), 


Rz=12kfi 
From equation 
(2), 


Cz=2.IJLF 
From 'equation 
(4), 


R, = l.3kQ 
From equation 
(3) 
C, =7700pF 
Measured 
value at R,=lkfi, 
Rz=lOkfi, 
C\=IJLF, 
Cz=2.2JLF. 


Lock range=3.3kHz 
Capture 
range=1.7kHz 


(Note) 
Temperature 
characteristics 
of free 
run frequency, 
lock and capture 
range are deeply 
affected 
by temperature 
coefficient 
of CAFe 


and each device 
of low pass filter. and so it is preferable 
using low temperature 
coefficient 
device. 
If temperature 
coefficient 
of 
CAFeand R, is OppmrC temperature coefficient of free run frequency is almost Oppmrc. (Ref. to typical characteristics graph.) 


NJM2217 


• 
TYPICAL APPLICATION 


Character superimposer 
on video signal. 


~ 
- 
+ 


Video Signal Input-I 
II' 


Character 


Generator 


IOOOpFI 


IIOOOPF 


HSYNC Output 


( 
AFC 
HSYNC) 


CO;; 
Sync. 
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Video 
Output 


NJM2217 


c: 


1A 
;; 
-2 
'" 
0 
.c 
~ 
c.. 
~ 
E 
-4 


E 
!! 
!! 
~ 
~ 
is 


is 
DG 


DP 
(%) 


(deg) 


Differential Gain/Differential 


(Ta=2S0C) 


DG 
- 


SPjC3%L 
DP 
--- 
- 


I / 
Spec 3 deg 


/ 
--LLW---: 


Input2.2Vp_pchroma 
40IRE 
IOstep stair step wave 


LoadRL=5kO 


at SW. through:DG.DP 


Video Switch Frequency Response 


(v+=sv, 
RL= 
5 kQ, 
V1N=2Vp_psine 
wave) 


at SW. through 


- 
- 
- 
- 
1M 
Input 
Frequency 
f (Hz) 


AFC Free Run Frequency 


(v+=sv. 
f=lS.73SkHz. 
Ta=2S0C) 


\ 


- >----- - 


:i: 


""\ 
... 
'" 


~ 


-H 
I'. 


u~ 
Co 
- --- -- ~ ,Ul 


'"'" 
c: 
~ 
-1.0 


<T 
J: 
M 
-2.0 


(kHz) 


3.0 
4.0 
5.0 
6.0 
7.0 


Operating 
Voltage 
V+ (V) 


Differential Gain/Differential 
Phase 


(v+= 
5 V) 


k - - 


Spec -3% 
- 
--- 


DP 
1 


Spec 3 deg 


- - -t--l-LI- 


- - 
Input2.2Vp_p 
chroma 
40lRE 
I 
100tep stair step wave 
- - 
f- Load RL=5kO 
at sw. through: 
DG. 
DP. 


DP 


(deg) 


-25 
25 
75 
Ambient 
Temperature 
Ta (oq 


Differential Gain/Differential 
Phase 


(v+=sv. 
RL=SkQ. 
Ta=2S0C) 


at SW. through 


DG 
""t- 


DP 


\\ 


\ 
\ 


2.0 
2.2 
2.4 
2.6 
2.8 


AFC Free Run Frequency 


(Ta=2SoC. 
f=lS.73SkHz, 
v+=SV) 


--f- 
- - 


r--- 


§ 
- - 
r-:: ...: 
'" 
-....; 


-H 


-f--- - - 


C=68OpF 
between 
Pin 6 and GND ----- 


--+-- C is Oppm/'C 
temperature 
coefficient. 


c: 
.!2 
OJ 
+1 
.;;: 
"a 
~ 
c:"" 
<T 
J: 
-1 


M 


(kHz) 


-25 
25 
75 
Ambient 
Temperature 
Ta (oq 


MrIC1~IOIioCo~.tJd-----5-53 


NJM2217 


• 
TYPICAL CHARACTERISTICS 


Lock Range 


(Ta=2S0C) 


-".3 


t>fL 
(kHz) 


/ •.•... 


•.•..• 


" 
•.••... 
, 


f- 


Input: 
composite 
Sync 
f- 


@pin-GND 
C=680pF 


Lock Range 


(v+=SV) 


•.•... 


;;;;: 
t-•.... 


- 


@pin-GND 
C=680pF 
Input: 
composite 
Sync. 


-- 


I-- 


- 


_@Pin-GND 
C=680pF 
Input: 
Composite 
Sync. 


t>fL 
(kHz) 


t>fc 


(kHz) 


-25 
25 
75 
Ambient 
Temperature 
Ta (0C) 


Capture Range 


(v+=SV) 


-25 
25 
75 


Ambient 
Temperature 
Ta (0C) 


AFC Hsync Pulse Width 


(v+=SV) 


-_ •....• 


L..- L..- 


I-- I--Input: 
composite 
Sync 


I-- i- adjust free-run 
freg. 15.735kHz. 


-I-- 
pulse width at lock condition 
_ 


I I I I I I 


T 


-25 
25 
75 
Ambient 
Temperature 
Ta 
(0C) 
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4.0 
4.5 
5.0 
5.5 
6.0 


Operating 
Yoltage 
Y+ (Y) 


Capture Range 


(Ta=2S0C) 


v 
r--.. 


- 
- 
- 1. 
'" 


- - 
- 
Input: 
composite 
Sync 
-I-- 
e- 


@pin-GND 
C=680pF 


",. 
2.0 
c 
01 
" 
1.0 
~ 
C. 
C 


t>fc 


(kHz) 


4.0 
4.5 
5.0 
5.5 
6.0 


Operating 
Yoltage 
y+ (Y) 


AFC Hsync PUI!ie width 


(Ta=2S0C) 


, 


I- 10-. 
I 
-- 


Spec 


.'\ . .:'J.L'" 
-f.l.5jJ. 


I 
j 


Input: 
composite 
Sync 
- 
free-run 
freg. = 15.735kHz 


4.0 
4.5 
5.0 
5.5 
6.0 
Operating 
Yoltage 
y+ (Y) 


NJM2218 


• 
GENERAL DESCRIPTION 
The NJM22 I8 is a signal processing IC for MIPAL Video signal. 
It is possible to convert from NTSC signal to MIPAL signal. 
The NJM2218 has functions of Video Sub-Carrier 
Doubler Block, 


Synchronous 
Signal 
AFC Block, 
Logic Block, 
Convert 
Block and 
Video Switch Block. 


• 
FEATURES 
• 
lchip NTSC-MJPALconvertor 
• 
Internal AFC block 


• 
Package Outline 


• 
Operating Voltage 
• 
Bipolar Technology 


DIPl8 
(+4.SV-S.SV) 


• 
APPLICATION 


• 
TV, VCR 


l)fse Input 
2)VCO Control 
3)COMP. SYNC Input 
4)VCO Filter 
S)Phase Detect Filter 


6)V+ 
7)Mono Multi C/R(l) 
8)Mono Multi C/R(2) 
9)GND 


lO)Switch 1 
11)4SdegPhase Shift Input 
12)NTSC Chroma Input 
13)M/PAL Output 
14)Switch 2 Input 
IS)Convert/Through Output 
l6)Convert/Through 
Input 
17)BPF Output 
18)2fseOutput 
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NJM2218 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V· 
+10 
V 


Power Dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
- 
20 
28 
mA 


Signal 
Doubler 
Gain 
G2fsc 
-1.4 
+0.6 
+2.6 
dB 


f fH 
18.0 
20.0 
- 
kHz 


Free-Run 
Frequency 
f fL 
- 
11.0 
18.5 
kHz 
AFC 
Characteristic 


Lock 
Range 
t.fl 
3.0 
5.0 
- 
kHz 


Capture 
Range 
Me 
0.8 
1.3 
- 
kHz 


Pulse Deley Time 
PDt 
-0.7 
3.0 
13.0 
pS 


Mono 
Multi 
Characteristic 
Pulse Wide (I) 
Pwl 
7.0 
9.0 
11.0 
pS 


Pulse Wide (2) 
Pw2 
8.0 
10.0 
12.0 
pS 


Offset Voltage 
6.v 
0 
20 
80 
mV 


M/PAL 
Convert 
Characteristic 
Gain 
Difference 
6.G 
2.0 
5.0 
8.0 
dB 


M/PAL 
Convert 
Gain 
V 
-3.0 
-1.0 
1.0 
dB 


SyncThreshold 
Level 
VS-TH 
0.7 
1.4 
2.0 
V 


Comp 
Sync 
IN 
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NJM2218 


~ 


O.lF 


CD 


3.58MHz 


IN 
5kU 
I 
560pF 


rIOOOPF 
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• 
BLOCK EXPLANATIOR 


• 
AFC, 
M/M 
BLOCK 


3 Pin input 
is Positive 
Composite 
Sync Signal 


2, 4, 5 Pins' external 
circuit 
can lock both oscillation 
of 15.75kHz 
and sync signal. 


Internal 
temperature 
coefficient 
is Oppm, 
so please 
use low drift external 
parts, especially 
the condensor 
(560pF) 
of 4Pin 
should 
be 


Oppm/"C 


• 
TIMING CHART 


~._n~_rL0 
_I 
I~_l@ 


• 
SIGNAL 
DOUBLER 
BLOCK 


3.58 (fsc)X2=7.16MHz 
generator 


I Pin: IOO-200mVp-p 
input 
pin 


18 Pin: about 
+O.6dB 
(GAIN) 
output 
pin 


• 
SWI 
BLOCK 
12 Pin: NTSC 
COLOR 
SIGNAL 
(I00-200mVp-p) 
input 
pin 


10 Pin: 45deg 
Phase shift Color 
Burst Signal 
output 
pin 


• 
CONVERT/THROUGH, 
AMPLIFIER, 
ATT, 
SW2 BLOCK 


16 Pin: NTSC 
Color 
Signal 
(Phase 
Shift Color 
Burst) input 
pin 


17 Pin: 7.16MHz 
(fscX2) 
input 
pin 


M/PAL 
Signal 
is output 
from 
13 Pin through 
the Amplifier 
and 
ATT 
Block. 
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NJM2220/2230 


• 
GENERAL DESCRIPTION 
The NJM2220/2230 
discriminate 
existance 
and fineness 
of video 


signal. 
It is applicable 
to VCR, TV, Video camera, 
Hi-Fi VCR, on 


screen display and others. 


• 
FEATURES 


• 
Operating 
Voltage 


• 
Package 
Outline 


• 
Bipolar Technology 


(+4.5Y-+13Y) 


DMP8, SIP9 


PIN FUNCTION 
I. M.M Time 
Constant 
set 


2. SYNC 
Input 
(Comp, 
N, Y SYNC) 


3. SYNC 
Output 


4. SSG SYNC 
Input 


5. GND 


6. SYNC 
DET, 
Judgement 
Control 


7. SYNC DET 


8. M.M Smoothing 
9. y+ 5-10Y 


PIN FUNCTION 


I. M.M Time 
Constant 
Set 


2. SYNC 
Input 
(Comp, 
H, Y SYNC) 


3. SYNC Output 


4. SSG SYNC 
Input 


5. GND 


6. SYNC 
DET, 
Judgement 
Control 


7. M.M Smoothing 


8. Y+ 5-IOY 
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NJM2220/2230 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
12 
V 


Power Dissipation 
Po 
(SIP9) 
500 
mW 


(DMP8) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tslg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
lee 
- 
8 
II 
mA 


Schmitt Circuit 
H side 
YCAP-H 
(Note 
I) 
2.07 
2.22 
2.37 
V 


CAP Voltage 
L side 
YCAP-L 
(Note 
I) 
1.57 
1.72 
1.87 
V 


Schmitt Circuit 
H side 
VLOCK_H 
(Note 
I) 
2.53 
2.68 
2.83 
V 


LOCK Voltage 
L side 
VLOCK.L 
(Note 
I) 
1.25 
1.40 
1.55 
V 


Mono-Multi 
Output 
Width 
W"" 
(Note 2) 
- 
25 
- 
JLSCC 


2P 
VTH-2 
1.0 
1.5 
2.0 
V 


Input Threshold 
4P 
VTH-4 
1.0 
Level 


1.5 
2.0 
V 


6P 
VTH~ 
- 
0.8 
1.4 
V 


H side 
V7_H 
4.9 
5.0 
- 
V 


Output 
Voltage 
Pin 7 


L side 
V7_L 
- 
0.1 
0.3 
V 


H side 
V"H 
3.6 
4.0 
- 
V 


Output 
Voltage 
Pin h 


Lside 
V"L 
- 
- 
0.1 
V 


H side 
V3-H 
4.9 
5.0 
- 
V 


Output 
Voltage 
Pin J 


L side 
V:\_L 
- 
0.1 
0.3 
V 


M.M Smoothed 
D.C. Voltage 
V.(V,) 
Pin2=2V 
2.9 
3.2 
3.5 
V 


NJM2220/2230 


ITEM 
VCAP-L 
VLOCK-H 
VCAP-H 
VLOCK-L 


Pin 8 Voltage 
0 
. 
5 
. 
0 
(Pin 7) 


Pin 6 Voltage 
L -H - 
L -H - 
L 


Pin 7 Voltage 
H -L- 
H-L 
- 
H 


I 
I 
I 
I 
Capture 
Range 


\ 
\ 
\ 


\, 


Lock Range 
Jl_ 


~ 


Pin 2 Input 
Signal 


(Comp 
SYNC 
or 
H.SYNC) 


Pin 8 Output 
Signal 
(Pin 7) 


Adjust 
Pin R (Pin 7) DC Voltage 
to 2V (at V+ =5V) 
hy varying Pin I outer 
resistor. 
and test Pin R output 
pulse width 
after 
taking off Pin H outer 
capacitor. 


r lOOOp 
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NJM2220/2230 


Comp SYNC 
M.M 


(H. SYNC) 
Smoothing 
Input 


SYNC 
SYNCDET 
Output 
Judge. Control 


M.M Time 
SYNC 
Constant 
Input 
SYNC 
Output 


5 


GND 
SYNC DET 
SSG 
SYNC 
SYNC DET 
M.M 
V' 


Input 
Output 
Smoothing 
5V - IOV 


Judgement 
Control 


SYNC DET Output 
Judgement 
Control 


SSG 
SYNC 
Input 


eM.M: 


e LPF: 
Varies 
duty ratio 
of output 
signal depended 
on input 
synchronous 
signal condition 
(irregular, 
on signal). 


Converts 
M.M. 
output 
signal to DC level. The 
more 
larger 
the duty ratio 
is, 


DC level is clamped 
at V+I2+0.7 
(V). 


Outputs 
discriminating 
signal 01 input 
signal by DC level of LPF output. 


Stablized output signal can be obtained due to that the hysterises is given to the output. 


Makes 
exchanging 
operation 
of SYNC 
Input 
and SSG SYNC Input 
signal by discriminating 
signal from comparator 
or Pin 6 


signal of SYNC 
DET 
Output 
Judgement 
Control. 
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NJM2220/2230 


R 
50kQ 


IOOOp(H.SYNC, 
CompSYNC) 


!O.221.1(V.SYNC) 


PIN 
NO. 
EXPLANATION 


I 
Connect 
resistor 
and capacitor 
for M.M. 
time constant. 
(Value of R, C is changed 
by a kind of Pin 2 SYNC Input signaL) 


2 
Input synchronous 
signal (Comp SYNC, 
H.SYNC 
or V.SYNC) 
separated 
from video signal. 


3 
It outputs 
Pin 2 or Pin 4 signal by Pin 2 signal condition. 


• 
Pin 2 input signal; normal ~ 
Output 
Pin 2 input signal. 


• 
Pin 2 input signal; abnormal 
~ 
Output 
Pin 4 input signal. 


4 
Input artificial synchronous 
signal generated 
by SSG (Sync. Signal Generator). 


5 
GND 


6 
It outputs 
DC voltage (H or L state) by Pin 2 signal condition. 


When outer SW is turned 
to I, Pin 2 input signal is forced to flow out from Pin 3. 


• 
Pin 2 input signal; normal 
---)0 H state 


• 
Pin 2 input signal; 
abnormal 
--+ L slate 


7 
It outputs 
DC voltage (H or L state) by Pin 2 signal condition. 


• 
Pin 2 input signal; normal --+ L state 


• 
Pin 2 input signal; abnormal--+ H state 


8 (7) 
Connect 
capacitor 
for smoothing 
M.M. (Value depends 
on Pin 2 input signal). 


Adjust Pin 1 attached 
volume to the level that Pin 8 voltage becomes 
2V (V+ =5V) 
with Pin 2 signal 


IfY+>5Y, 
then V8",=2/SV+ 
(V) 


9(8) 
V+: 5-IOY 


In some application,it 
happens 
that still,search 
or tracking 
is large off the point 
and unordinary 
SYNC or lack of SYNC occurs. 
If 


it is not desirable, 
you can do in SYNC 
condition 
by using Pin 6 as control 
input terminal. 
Also 
recommend 
sensitivity 
adjust 


ment 
of outer 
device change, 
by it error 
detection 
of unordinary 
SYNC 
will lapse. 


It makes volume to low value,in other word it makes time constant of M.M to low value.!n 
this case synchronous 
peak voltage at 


Pin 8 (Pin 7) becomes 
lower and so makes 
to 2Y (Y+=5Y) 
by putting 
resistor 
in to Y+ 


(Adjust 
to 2Y by Pin 1 resistor 
attached.) 


~.w 


IIOOOP 
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NJM2220/2230 


Operating Current 


(Ta=25·C) 


I 


/ 


1/ 
I 


3 


V 
I 
/ 
0 
/ 
9 


8 
I 
( 
I 
7~ 
I 
I 


18 


~ 
17 
8 
16 
gf1:: 


Ice 
(mA) 
12 
I 
I 


o 
4 
5 
6 
7 
8 
9 
10 
11 12 
13 


Operating 
Voltage 
Y+ (Y) 


Schmitt Trigger Level 


(Ta=25·C) 


" 
" 


> 
> 
.3 
.3 
~" 
~ 
"" 
" 
"" 
gfl 
." 
." 
l- 
I- 


4 
.§ 
.§ 
..c 
" 


..c 


<Jl 
~ 
(Y) 
(Y) 


5 
6 
7 
8 
9 
10 
11 12 13 
Operating 
Voltage 
Y+ (Y) 


M.M Smoothed DC Voltage 


(Carbon 
film 
resister-polyster 
film 
Capacitor) 


Y+=9Y 
Pin 2 input signal 
=H.SYNC 
(Amplitude 
8V) 
Pin I external 
R,C 


=26kQ,IOOOpF 


Y+=5Y 
Pin 2 input signal 
=H.SYNC 
(Amplitude 
4V) 
Pin 1 external 
R,C 
=26kQ,IOOOpF 


Operating Current 


(Y+=5Y) 


lee 
7 


(mA) 


-25 
0 
+25 
+50 
+75 
Ambient 
Temperature 
Ta 
(0 C) 


Schmitt Trigger Level 


(Y+=5Y) 


lock voltage< H)- 


I 
I 


I 
I 
capture 
voltage (H) 


capture 
vOltage(Lt 


lock voltage< L) 


0_25 
+25 
+75 


Ambient 
Temperature 
Ta ("C) 


M.M Smoothed 
DC Voltage 


(Metal 
film resister 
- polyster 
film Capacitor) 


Y+=9V 
Pin 2 input signal 
=H.SYNU 
(Amplitude 
8Y) 
Pin I external 
R,C 


= 26kQ, 
IOOOpF 
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NJM2223 


• 
GENERAL DESCRIPTION 


The 
NJM2223 
is an 
integrated 
bipolar 
video 
switch 
with 
8dB 


amplifier 
which 
selects 
one video 
signal 
from 
three 
different 
compos 
it 


video 
signals. 


The NJM2223 
has 
also 
function 
of superimposer 
and 
synchronous 


signal 
clipping 
and is suit 
to picture 
in picture 
configuration 


• 
FEATURES 


• 
12V operation. 


• 
3 input video signal. 


• 
2 output video signal. 


• 
Switch operates 
with CMOS level. 


• 
Super 
imposer 
function. 


• 
Intemal 
8dB Amp. 


• 
Package 
Outline 


• 
Bipolar Technology 


Video Signal Input 2 VJN2 


Switch(l) 
SW(I) 


Video Signal Input I V"I 


V+ 


Switch(4) 
SW(4) 


External 
White Level Set REF2 


Video Signal Output 2 VouT2 
NC 


EET.C External 
Capacitor 


VOUT1 Video Signal Output 
I 


SW(2) 
Switch(2) 


V,,3 
Video Signal Input 
3 


REF I V1,3. 
Clamp 
Level Set 


O.C.Switch 
for Open Collector 


SW(3) 
Switch(3) 
GND 


CMOS 
drive 


(2) 
Open collector 
drive 


14 


Video Output (2) 


VOln-(2) 


Video Output(l) 
Vwr(l) 


Video 
input(2) 


VIN(2) 


Video 
Input( I) 
VI,(I) 


clip level 
constant voltage 


source 
internal 


white 
level 


2 


CMOS 
drive(I) 
External 
white 
CMOS drive (4) 
level set 
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NJM2223 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
15 
V 


Power Dissipation 
Po 
(DMPI6) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
T~tg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
lee 
- 
14 
19 
mA 


Voltage Gain (I) 
G, 
V'N= IMHz. 
IV •.• 
-I 
0 
1 
dB 


Voltage Gain (2) 
G, 
V'N=IMHz. 
IVp.p 
7 
8 
9 
dB 


Frequency 
Charac!. 
(I) 
G1_1 
G, ':voltage 
gain at V'N=IV.,.p, 
5MHz 
-I 
0 
I 
dB 
5MHz 
G,.,=G2 
'-G, 


Frequency 
Charac!. 
(2) 
°2_2 


01': 
voltage 
gain at V1N= 
IVp_p, 
-I 
0 
I 
dB 
5MHz G,.,=G,'-G, 


Differential 
Gain 
DG 
Stair Case. 
I Vp.p 
- 
- 
3 
% 


Differential 
Phase 
DP 
Stair 
Case. 
IV p.p 
- 
- 
3 
deg 


Threshold 
Level (I) 
VTH_1 
SW (1) input 
1.4 
2.2 
3.0 
V 


Threshold 
Level (2) 
VTH_2 
SW (2) input 
1.4 
2.2 
3.0 
V 


Threshold 
Level (3) 
VTH_J 
SW (3) input 
1.4 
2.2 
3.0 
V 


Threshold 
Level (4) 
VTH_4 
SW (4) input 
1.4 
2.2 
3.0 
V 


Threshold 
Level (5) 
VTH_5 
Open collector 
input 
0.5 
1.0 
2.0 
V 


Clipping Level 
Veup 
SW(2)-ON 


32 
40 
48 
IRE 
V'N (I) = IV •.• , stair case 


Inside White Level 
V'N 
SW(3)-ON 
92 
100 
108 
IRE 
V'N(I)=IV 
•• 


Cross-talk 
CT 
f'N=4MHz 
- 
-50 
- 
dB 
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SW(I) 
SW(2) 
SW(3) 
VOUT(2) 
Output 
Signal 


0 
0 
0 
V1N(I) 


0 
I 
0 
V1N(3) 


I 
0 
0 
V1N(2) 


I 
.1 
0 
V1N(2) 


• 
Super Imposer 


1. 
Switching 
of 
SW 
(3), 
it imposes 
DC 
level 
in video 
signal 


regardless 
to SW (I), 
SW (2) Condition. 


2. 
Switching of SW (4), it selects DC level at internal 
white level 


(100 IRE) 
or external 
setting 
level. 


• 
Open Collector Drive Switch 


This switch has function 
to make SW (2), SW (3) no working 


and VOUT (2) output 
signal to the same output 
signal of VOUT (I). 


Il operates 
in CMOS 
level. 
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NJM2223 


PIN. 
EQUIVALENL err 
PIN. 
EQUIVALENT err 


1 


-{I[V+ 


9 
-- 
V,N2 
GND 


2 


~ 


10 


~ 
SW(I) 
SW(3) 


3 


-ti[+ 


11 


x+ 
OpeD. 


V,NI 
O.c. 


GND 


4 
12 


~+ 
-- 
V+ 
REFI 
GND 
5 


~ 


13 
-TI[+ 


SW(4) 
V,N3 


6 


~V+ 


14 


~ 
REF2 
SW(2) 


7 


~ 


IS 
=f 
VouT2 
VouTI 
GND 
8 
16 


=i+ 
-- 
NC 
En.C 
0.- 


~GND 


• 
TEST CIRCUIT 
r----- 
-------, 


I 
I 


75Q 
I 
I 
I 
I 
75Q 
I 
I 


75Q 
I 
I 
I 
I 
I 
I 
+~ + 
IJlF + 
I 
I 
.:l- 


I 
I 
I 
3 
1 
13 
16 
12 
6 
9 
I 
I 
V".{l) V".(2)V".{3) 
EXT.C 
REF REF 
V+ GND 
I 
I 
(1) 
(2) 


I 
NJM2223 
I 


I 
I 


I 
Switch (1)-(4) 
a.c. 
Vounl) 
Voun2) 
I 


I 
2 
14 
10 
5 
11 
IS 
7 
I 
I 
I 
I 
I 
I 
+ 
+ 
I 


I 
I 


I 
I 


I 
I 
I 
I 
L____ 
_..J 
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17I 16 


U 
15 
~1 14 
o 
13 


lee 
12 


(mA) 


1 


Operating Current 


(V+=12V) 


'\ 


1 


Voltage Gain (1),(2) 


(V+=I2V, 
VIN(I): 
IVp-p 
IMHz) 


voltage 
gain ( Il ) 


voltage 
gain ( I ) 


H 
~ 


(dB) 


-25 
0 
25 
50 
75 
Ambient 
Temperature 
Ta('C) 


ClippingJlnternal Level 


(V+=12V) 


5 
I I 
I I I I I I 
I J 
I I I I 
, 
I 
I 


internal level 
5 


0 


5 


clip level , 


0 


5 


Differential Gain/Differential 
Phase 


(v+= 
12 v, 
V'N(I): 
I Vp-p standard 
signal) 


DP 
I 
DG 


~ 
'"~ 


""~. 
E~~o 
DP 


(deg) 


-25 
0 
25 
50 
75 
Ambient 
Temperature 
Ta 
("C) 


- 25 
0 
25 
50 
75 
Ambient 
Temperature 
Ta ('C) 


Gain Change Ratio (5MHz/1MHz) 


(V+=I2V, 
VouT(I)/VouT(2)Gain 
deviation 


c 
.2:;; 
'S:o 
c 
'OJ 
CI 
(dB) 


Vo., (1) 


Vo.,(2) 


- 25 
0 
25 
50 
75 


Ambient 
Temperature 
Ta 
("C) 


Threshold Level 


(V+=12V) 


- 
.- 
VTH( 
1 )-(N) 


VTH(V) 


-25 
0 
25 
50 
75 


Ambient 
Temperature 
Ta (C) 


-------"'-'3trf:x-IetJiDCO~.JJd-----5-69 


• 
GENERAL DESCRIPTION 
The NJM2224 is a video noise reducer IC of which operation is to 
reduce noise contained in video color and luminance signal, and at the 
same time to correct outline of horizontal and vertical image signal. 


The NJM2224 is suited for VCR camera especially. 


• 
FEATURES 
• 
Operating Voltage 
• 
Package Outline 
• 
Bipolar Technology 


(+4.75V-+5.25V) 


DMP8 


I- 
S 
Input 


2 
7 
Control 
Input 


6 
Output 


4 
5 
Signal 
Bypass 


NJII222411 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
8 
V 


Power Dissipation 
Po 
300 
mW 


Operatrng 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TESrCONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Icc 
- 
6.9 
10 
mA 


Voltage 
Gain 
(Pin8-Pin2) 
AUII 
V,=4V, 
VIN= 
lOOmVp.p 
-I 
0 
+1 
dB 
AUl2 
V,=OV, 
VIN= 
lOOmVp.p 
-11.5 
-10 
-8.5 


AU21 
V,=4V, 
VIN= 
lOOmVp.p 
- 
-45 
-38 
Voltage 
Gain 
(Pinl-Pin2) 
dB 
AU22 
V,=OV, 
VIN= 
lOOmVp.p 
-4.2 
-3.2 
-2.2 


AU31 
V,=4V, Pin2-1(lnv. 
Amp}, VIN=20mVp.p 
- 
- 
-20 
Voltage 
Gain 
(Pin8-Pin6) 
dB 


AU32 
V,=4V, Pin2-1 
(lnv. Amp), VIN=300mVp.p 
-5 
-3 
-I 


Bandwidth 
(Pin8-Pin2) 
f81 
V, =4V, 
V1N= lOOmVp_p 
10 
- 
- 
MHz 


Bandwidth 
(pinl-pin2) 
f82 
V,=OV, 
V'N= 
lOOmVp.p 
10 
- 
- 
MHz 


Bandwidth 
(Pin8-Pin6) 
f83 
V,=4V, 
V'N= 
!OOmVp.p 
8 
- 
- 
MHz 


Pin6 
DC 
Voltage 
V6-DC 
- 
1.3 
- 
V 


I 
o5V(V+) 


Io.olp 


~ 


IOP51 


1. lOp 
IOPJ; 
Signal 
Input 
53 


llop 
I 
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NJM2224 


C Lv,!;J 
f50~ 


~ 


200 


(3.3V) 


16.5k 
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• 
APPLICATION NOTE 
The NJM2224 
is an integrated 
circuit 
of composing 
variable 
comb 
type filter which 
reduces 
noise 
mixed 
in chroma 
or luminance 
signal 
of VCR camera 
and others. 
The CCO 
delay device is suitable 
for outside 
delay element 
composing 
comb 
type filter, compared 
with a glass delay 
device. The basic circuit 
is the most excellent 
FB system 
with NULL. 


Fig.l 
is its basic 
block 
diagram 
and 
Fig.2 is actual 
block 
diagram 
of NJM2224. 
Fig.3 is one of application 
examples. 


The video 
noise 
reducer 
system 
is composed 
of three capacitors 
for connection 
and one capacitor 
for signal 
bypass 
and 
CCO 
delay 
device. 
The NJM2224 
is applicable 
to both 
of chroma 
and 
luminous 
signal 
using 
CCO 
delay 
device 
suitable 
for each 
signal. High level input 
to the 
Control 
of Reduce/Enhance 
terminal 
(Pin?) 
makes 
enhance 
mode 
(increasing 
of high 
frequency 
part) 
and 
Low 
level input 
makes 
reduce 
mode'(decreasing 
of high 
frequency 
part.) 
Its 
threshold 
level is about 
2.25V at 5V supply 
voltage. 
Basic operating 
characteristics 
is shown 
in Fig.4. 


-----1 


Clock 


3.58MHz/IO.7 
MHz 
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The comb type filter has special 
frequency 
characteristics 
shown 
Fig.5, and is widely 
used to separate 
luminance 
and 
color 
signal 
in video-signal 
circuit. 
Using this comb type filter, the NJM2224 
reduces 
noise and enhances 
signal 
in video 
signal, 
automatically. 
Fig.6 shows 
video signal 
wave form and 
its frequency 
component. 


I 
I 
I 
".- -, 
, 
\ 
I 
I 
\ 
, 


low 
frequency 
component 
I 
I 
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Fig.? shows output 
characteristics 
determined 
by the input level to Pin? 
The phase difference of each signal makes 
the output distortion 
of comb type filter characteristics, 
because FB system adds and substracts 
each signal. The NJM2224 
phase difference 
is 2 degree at 4MHz. High dynamic 
range of video signal is realized 
by high supply 
voltage. 


Fig. 7 
Comb 
Type 
Filter 
Characteristics 
vs. 
Input 
Signal 
Level 
(800 m V p_p =OdB) 


Input 
Signal 
Level 


-OdB 
--10 


t 


62.94kHz 
! 


-OdB 
--10 


--50 


--60 
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• 
GENERAL DESCRIPTION 


The 
NJM2225 
are 
bipolar 
integrated 
circuits 
of motor 
drive 
for 


video 
camera. 
The NJM2225 
have 
function 
of auto 
iris by video 
lumi- 


nance 
signal 
and 
external 
information 
input 
to AGC 
circuit. 
They 
are 


composed 
of clipping 
circuit 
of video 
luminance 
signal, 
amplifier 
for 


driving 
motor 
and comparator 
for AGe circuits. 


• 
FEATURES 


• 
Operating 
Voltage 


• 
Internal 
Auto Iris Circuit 


• 
Package 
Outline 


• 
Bipolar Technology 


• 
RECOMMENDED OPERATING CONDITION 


• 
Operating 
Voltage 
4.5 - 
I IV 


Supply Voltage 
V,+ 


Luminance 
Signal Imput Y IN 


Clip Level Sct (High) 
HC 


Clip Level Set (Low) LC 


Window Gate Pulse Input Wop 


Clip 
Outpul 
(Lumin. 
Output) 
YOIIl 


Driver Amp Input (+) D'N + 


Driver Amp Input (-) 
D'N - 


IJIl2225II 
IJIl2225V 


V2 + Comparator 
(2) Supply Voltage 


EouT Comparator 
(2) Output 


E'N - Comparator 
(2) Input (-) 


EON+ Comparator 
(2) Input (+) 


COUT Comparator 
(I) Output 


GND 


C,N Comparator 
(I) Input 


DouT Driver Amp Output 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
12 
V 


Motor Drive Current 
10 
30 
mA(PIN.9) 


Power Dissipation 
Po 
(ZIPI6) 
500 
mW 


(DMPI6) 
350 
mW 


(SSOPI6) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
lee 
- 
5.0 
8.0 
mA 


Pin 3 Clip HIGH 
Level 
VCLH 
V,=5V 
2.82 
2.90 
2.98 
V 


Pin 3 Clip LOW Level 
YeLL 
V,=OV 
2.27 
2.35 
2.43 
V 


Pin 5 Threshold 
Level 
VTH 
0.7 
1.4 
2.1 
V 


7-9 Open Loop Gain 
Go 
RLI = I kQ (Pin 9- V+) 
80 
90 
- 
dB 


Pin 9 Output 
Operating 
Voltage 
V.L 
RLI = I kQ (Pin 9- V+) 
1.4 
1.5 
1.6 
V 


Pin 10 DC Level 
VIO 
1.9 
2.1 
2.3 
V 


AGC Clip Level 
Vl2CL 
RL2=15kl1 
3.80 
4.00 
4.20 
V 


Pin 15 Saturation 
Level 
V15L 
E1N +=2V, 
E1N -=2.IV, 
Ru=5kl1 
- 
0.2 
0.4 
V 


Pin 15 OFF Level 
V1SH 
E1N +=2V, 
E1N -=1.9V, 
Ru=5kl1 
8.9 
9.0 
- 
V 
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NJM2225 


,------ 
I 
I 
I 
I 
4 
: f 
1- 
S~I 
j 
1 


82k 


r--O-O 


SW4 


13 


14 
I 
I 
I 


5kQ 
: 


15 


11 GND 
I 
I 
Ik 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
_________ 
..J 
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PARAMETER 
TEST CONDITION 


Operating 
Current 
V\+=V2+=9V 


CD-GND,@@-4.5V 


SWI-SW4-0FF 


Other 
Pins-OPEN 


(Clip Circuit) 
SWI-SW4-0FF 


Pin 3 Clip HIGH 
Level 
CD-5V 
CD Voltage Test 


Pin 3 Clip LOW Level 
CD-oV 
CD Voltage Test 


Pin 5 Threshold 
Level 
CD-0.8V 
CD Voltage Test Clip Level I 


CD-2.0V 
CD Voltage Test Clip Level 2 


(Driver-Amp 
Circuit) 
SW2, SW3-0N 


7-9 Open Loop Gain 
Vs-6V, 
VM Value; A 


Vs-3V, 
VM Value; B 


O.L.Gain=20LOG 
[3000/(A-B)] 


Pin 9 Output 
Operating 
Voltage 
Vs-0.5V 
®Voltage 
Test 


SW3-0N 


(Comparator 
Circuit) 


Pin 10 DC Level 
@ Voltage Test 


AGC Clip Level 
SWI-SW3-0N 


Vs-8V 
© Voltage Test 


(External 
Comparator 
Circuit) 


Pin 15 Saturation 
Level 
SW4-0N 


@-2V 


@-2IV 
@ Voltage Test 


Pin 15 OFF Level 
@-2V 


!GJ-1.9V 
@ Voltage Test 
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PIN 
PIN 


NO. 
SYMBOL 


PIN 


YOLTAGE[Yj 


Lu~inance 
signal 
input. 


Lum. sig. level: O.5Yp-p. 


Setting clip level (High). 


No connect 
at Y+=9Y. 


Setting clip level (Low). 


No connect 
at Y+=9Y. 


~ 


l 
22k 
5 


22k 


GND 


Clipped 
luminance 
signal 


Output. 


Input driver amp signal (+) of 


luminance converted to DC level. 


Input driver amp signal (-) 
of 


iris motor threshold 
voltage. 


Driver amp output which 


drive 
driver 
coil of iris 
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• TERMINAL FUNCTION 
(V,·=9V, 
V/=9V) 


PIN 
PIN 
PIN 


NO. 
SYMBOL 
EQUIVALENT 
CIRCUITS 
VOLTAGE[Vj 
PIN DESCRIPTION 


Level set of COMP 
(I) which judges 


VI· 
on-off 
condition 
of iris. 


No connect at y+ =9V. 


10 
C1N - 
15k 
2.09 


4.5k 


GND 


11 
GND 
0 
GND 


Comparator 
(I) output 
which is 


signal to AGe circuit. 


Can drive TfL 
with !:ikll 
load 


(4V/OV). 


12 
COUT 
0 


Comparator 
(2) input (+) 


13 
E'N. 


y 


~-GND 
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High 
Clip Level 


Low 
Clip Level 


Input luminance signal to clip circuit. 


(Pin 2) 


Clip with Pin 3 level, and output 
to. 


(Pin 0) 


Pin 3 level LOW-2.35V 


HIGH-2.90V 


Ext. 
circuit 
R : 2. 7kQ 


C : 3.3pF 


Pin K level> 
X 
DAMP 
(L1) 
DRIVER 
(L2) 
OFF 
ON 
Iris Open 


Pin K level < X 
DAMP 
(L1) 
DRIVER 
(L2) 
ON 
OFF 
Iris Close 


Adjust 
Pin 8 level with external 


variable resistor. 
(Iris threshold) 


DAMP 
(L1) 


DRIVER( 
L2) 
Iris Motor 


To comparator 
(1) 


AGC 
output 
LOW _ 
OV 


To comparator 
(I) 


AGC 
output 
HIGH 
_ 
4V 
AGC Output 
level: 


LOW 
OV 


HIGH 
4V 


(at 15kO load) 
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Pinf>--Pin7 resistor 2.7kll 


Pin7-GND 
c"p"citor 
.l..ll-'F 


Integrating video luminance signal. 


ilnu convert to DC level. 


PinK -PinY RC 
680kO, 
IkO, O.II-'F 


To prevent miss operation of motor by 


vertical synchronous signal, low-pass 


filter acts as negative feedback circuit. 


• 
NOTE 


• 
When 
used 
at V,+=9V, 
not 
connect 
pin3, pin4, pinlO. 
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• 
TYPICAL 
CHARACTERISTICS 


Operating 
Current 


(Ta=25°C) 


c~ 
::I 
U 


OIl" 
.~ 
8- 


lee 


(mA) 


/"" 
/' 


/ 


/ 
" 


" 
5 
6 
7 
8 9 1011 
Operating Voltage Y+ (Y) 


Treshold 
Level 
(Pin 5) 


(Ta=25°C) 


0;>j 


"0-01] 11--+-+--+-+-1-+-1---1 
F 


5 
6 
7 
8 
9 
10 
11 


Operating Voltage Y+ (Y) 


Driver 
Amp 
Operating 
Voltage 
Level 


(Pin 9) 
(Ta=25°C) 


- 


5 
6 
7 
8 
9 
10 
11 


Operating Voltage Y+ (Y) 


Clip 
Level(Pin 
3) 


(Ta=25°C) 


5 
6 
7 
8 
9 
10 
11 
Operating Voltage Y+ (Y) 


Open 
Loop 
Gain 
(Pin 7-Pin 
9) 


(Ta=25°C) 


/ - 
- 
/ 
- 


5 
6 
7 
8 
9 
10 
11 


Operating Voltage Y+ (Y) 


Comparator 
(1) Input 
DC Level 


(Pin 
10) 
(Ta=25°C) 


/' 


./ 
V 
V 
/ 
/ 
/ 
/' 


vo 


[ 
2 


" 


6 
7 


Operating Voltage Y+ (Y) 
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AGC Clip Level 


(Ta=25°C) 


Comparator Output Saturation 
Voltage (Pin 15) 


(Ta=25°C) 


- 
- 
~ 
--- 
--- 


9 


Operating Voltage v' 
(V) 


u 
~ 
.9-o 
U 
~ 
2 


(V) 


..- 


./ 


/ 


/ 


/ 
, 


4 
5 
6 
7 
8 
9 
10 
11 


Operating Voltage V+ (V) 
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• 
GENERAL DESCRIPTION 


The 
NJM2228 
is a doubler/tripler 
oscillator 
based 
on 
video 
sub- 


carrier 
frequency 
using 
PLL circuit 
technique. 


The 
NJM2228 
is suit 
to standard 
dock 
generator 
of CCD 
clock 


and onscreen 
display. 


• 
FEATURES 


• 
Operating 
Voltage 
(+4V-+6V) 


• 
Good input sensitivity 
V'N=120mV 
MIN. 


• 
Maximuon 
oscillation 
frequency 
20M Hz. 


• 
Switch function 
of doubler Itripler 


• 
Package 
Outline 
DIP8, DMP8, SIP8 


• 
Bipolar Technology 


PIN FUNCTION 


1. fsc Input 


2. Detection 
Filter 


3. GND 


4. Oscillator 
Output 


5. Oscillator 
C 
6. V+ 


7. Oscillator 
R 


8. 2/3 Switch 


PIN FUNCTION 
1. fsc Input 


2. Detection 
Filter 


3. GND 
I 


4. Oscillator 
Output 


KJM2228S 


5. GND2 


6. Oscillator 
C 


7. V+ 


8. Oscillator 
R 


9. 2/3 Switch 


3fsc0----1 


Rectangle 
Wave 
O.OIJlF 


Output 


There 
is ~tray capacity a~!'ocmhlcd on 
PC hoard. and ~o select Rx. ex 
to the Vi.llu..:- which pin 2 voltage 
(sci.lrch 
voltage at veo lockctl) 


becomes 
about 
2V. Cx>5pF, 
5.6k>Rx>3.3kfl. 


NTSC 
PAL 


3multiplier 
2multiplier 
3multiplier 
2multiplier 


Cx 
lOp 
22p 
Bp 
15p 


Rx 
4.7 k 
4.6k 
3.9k 
4.6k 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
8 
V 


Input Voltage 
10 
GND-0.3-V'+0.3 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIP8) 
500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating'Voltage 
V· 
4.7 
5.11 
5.3 
V 


Operating 
Current 
Ice 
SI = I, S2= I,input 
Vi I : 3.58MHz 
7 
III 
13 
mA 
Count 
Current 


(3 Multiplier 
Oscillator) 
(S3= 
I apply 
below 
abbriviation) 


Input Voltage Swing Range 
V,sc3 
SI =1. S2= I. input Vii: 
3.58 or 4.43MHz 
11.12 
1.11 
2.11 
Vp-p 
(sine wave). 
guaranteed 
ViI 
voltage 
range. 


Input Sensitivity 
V., 


SI = I. S2= I. input Vii ; 3.5H or 4.43MHz 
~ 
11.115 
- 
Vp-p 
(sine wave). ;u:tually (ested 
minimum Vii 
voltag\'. 


veo Oscillation 
Swing 
Vo, 
SI = I. S2=2. 
input ViI: 
3.58MHz. 
1.0Vp-p. 
11.7 
11.9 
\.I 
Vp-p 
Yo., 
Oscillation 
Swing 


fsc Leakage 
Lrse3 


SI=I. 
S2=2. 
input Vii: 
3.5HMHz. 
- 
~511 
- 
dB 
YOJ 
(fsc level/3fst' 
level) 


3fsc Output 
Duty 
D3fSC 
SI=1. 
S2=2. 
input ViI: 
3.5HMHz. 
45 
511 
55 
% 
1.IIVp-p. Vos outpul 
signal duty. 


(~ Multiplier 
Oscillator) 
(S3=2 
apply below) 


Input Voltage Swing Range 
Vrsc2 


SI=I, 
S2=1. 
input ViI: 
3.58 or 4.43MHz 
11.12 
1.11 
2.0 
Vp-p 
(sine wave). 
guaranteed 
ViI 
voltage 
range. 


Input Sensitivity 
VlS2 


SI = I. S2= I. input ViI: 
3.5H or 4.43MHz 
- 
0.05 
- 
Vp-p 


(sine wave). ;u.:tually tcslcc.!minimum 
Vi I vollage. 


veo Oscillation 
Swing 
Vo, 
SI=1. 
S2=2. 
input ViI: 
3.58MHz. 
0.7 
0.9 
1.1 
Vp-p 
1.0Vp-p. V", 
Oscillation 
Swing 


fsc Leakage 
. L,sc2 
SI=1. 
S2=2. 
input Vii: 
3.5HMHz. 
- 
-511 
- 
dB 
1.0Vp-p. Vo, Use level/2fse level) 


2fse Output 
Duty 
Dusc 
SI = I. S2=2. 
input ViI: 
3.5HMHz. 
45 
50 
55 
% 
I.IIVp-p. V", 
Output 
signal duty. 
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OPEN 
3 Multiplier 


GND 
2 Multiplier 


(note 
1): Rx, Cx accuracy: 
less than 
±l%. 


(note 
2): Cx is not considered 
pin 5 stray capacitance. 
YCa 
free-run 
frequency 
is affected 
by stray capacitance 
of P.C board, 
socket and others. 


(note 
3): The NJM2228 
is produced 
by high frequency 
wafer 
process 
and some of pin may be weak against 
surge voltage. 
(note 
4): Pin 2 filter must be connected 
to ground. 
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NJM2228 


LNTSC 
1'\ 


2 MUltiplie~ 


PAL 
• 
2 Multiplier 
, 
" 
,,- 


NTSC 
, 
I 


3 Multiplier 


.I 
FB::1:-.+"'C: 
- 
-- 
- 
- 
- 
- 
PAL .' 
f-.:- Mu~ipli~r 
_ 
- - 
- 


I 
I 
I 
I 
I 
I 
I 


VCO Oscillator Frequency 


(Vos =2V, 
Ta=25°C) 


~ 


10 


c 
~ 
.:2 


(kO) 


10 
15 


Cx (Pin @-®l (pF) 


Recommended 
Cx, Rx Range 


VCO Oscillator Frequency 


(No 
input 
signal, 
Vos=2.0V) 


~ 
c 
12 
" 
:l0- 
J: 
is 
10 
] 
~0 
0 
U> 
(MHz) 


VCO Oscillator Frequency 


(No 
input 
signal, 
Vos=2.0V, 
Ta=25°C) 


-- 


~ 
c"g. 
12 


J:~ 
o 


~ 
10 


~ 
ou> 


(MHz) 


6 


6 


Operating 
Voltage 
V+ (V) 


Ta ee) 
Ambient Temperature 
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NJM2238 


• 
GENERAL DESCRIPTION 
The NJM2238 
is a tripler 
oscillator 
based 
on video subcarrier 


frequency 
using PLL circuit technique. The NJM2238 
is suit to stan- 


dard clock generator of CCD clock and on-screen display. 


• 
FEATURES 
• 
Operating 
Voltage 
(+4.7V-+5.3V) 


• 
Maximum 
Oscillator 
Frequency 


• 
TripIer Outp'" 


• 
Package 
Outline 
DIP-8, DMP-8, 
SIP-8 


• 
Bipolar Technology 


• 
APPLICATION 
• 
VCR 
Video Camera 
A V-TV 
Video 
Disc Player 


PIN FUNCTION 
PIN FUNCTION 
I. fsc Input 
I. rsc Input 
2. Detection 
Filter 
2. Detection 
Filter 
3. GND 
3. GND 
I 
4. Oscillator 
Output 
4. Oscillator 
Output 


5. Oscillator 
C 
5. GND2 
6. v+ 
6. Oscillator 
C 


7. Oscillator 
R 
7. V+ 


8. NC 
8. Oscillator 
R 


9. NC 
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NJM2238 


fsc Input o-----f 


O.OlpF 


3f~ 
~ 
Rectangle 
Wave 
O.OlpF 


Output 


There 
is stray capacity 
assembled 
on PC board. 
and so select 
Rx. Cx to the value which pin 2 voltage 
(search 
voltage 
at vca locked) 
becomes 
about 
2V. Cx>5pF. 
5.6kH>Rx>3.3kH 


NTSC 
PAL 


Cx 
lOp 
8p 


Rx 
5.2k 
4.4k 
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NJM223B 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V· 
8 
V 


Input Voltage 
V'N 
GND-0.3-V·+O.3 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIP8) 
500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
TSlg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Opel. 
Voltage 
Range 
V+ 
4.7 
5.0 
5.3 
V 


Operating 
Current 
leT 
SI = I, S2= 
I, input 
Vii: 
3.58MHz 
1.0Vp-p. 
5.6 
8 
10.4 
mA 
Count 
Current 


Input Voltage 
Swing Range 
Vr~ 


SI=1. 
S2=1. 
input Vii 
: J.5X or ~.4.1MHz 
0.5 
1.0 
2.0 
Vp-p 
(sine wave), guaranteed 
Vii voltage range. 


Input Sensitivity 
V" 
SI=I. 
S2=1. 
input 
Vii 
: J.5X or ~.4.1MHz 
0.2 
Vp-p 
(sine wave), actually tested minimum ViI voltage. 
- 
- 


yeO 
Oscillation 
Swing 
V03 
SI = I. S2=2. 
input 
Vii 
: J.5XMHz. 
1.1IVp-p. 
0.7 
0.9 
1.I 
Vp-p 


Isc Leakage 
Lf-..: 


SI = I. S2=2. 
input ViI: 
3.58MHz_ 
1.0Vp-p. 
-50 
dB 
yO' 
(Isc leveV31sc level) 
- 
- 


31sc Output 
Duty 
D~fsc 


SI=I. 
S2=2, input Vii 
: 3.58MHz. 
45 
50 
55 
% 
1.0Vp-p, 
VOJ output 
signal duty. 
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NJM2238 


(note 
I): 
Rx, Cx accuracy: 
less than 
±I% 


(note 
2): Cx is not considered 
pin 5 stray capacitance. 
YCa 
free-run 
frequency 
is affected 
by stray capacitance 
of PC board, 
socket 
and others. 


(note 
3): The NJM2238 
is produced 
by high frequency 
wafer 
process 
and some of pin may be weak against 
surge voltage. 


(note 
4): Pin 2 filter must be connected 
to ground. 


VCO Oscillator Frequency 


(Vos=2V, 
Ta=2S·C) 


~ 
10 


t: 
ES 


><a: 


(k!l) 


'I. 


'I. 
\. 


"- 
"" 
...... 
NTSC 


1"'<:::- 
-.....• - 
-- "Recommended 
..•..•..... 
"""- 
Cx, Rx Range 
~ 
- 
"'- 
PAL 


10 
15 


Cx (Pin ®-@) 
(pF) 
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NJM22338 


• 
GENERAL DESCRIPTION 
The NJM2233B 
is 2-input signal video switch selecting one of two 
video 
or audio 
signals. 
Its operating 
voltage 
is 4.75 to 13V and 
bandwidth is IOMHz. Crosstalk is 70dB (at 4.43MHz). It is applied to 
both NTSC and PAL VTR. 


• 
FEATURES 
• 
Operating Voltage 
(+4.75V-+13V) 


• 
2 Input-l Output 


• 
Crosstalk 70dB (at4.43MHz) 


• 
Package Outline 
DIP8, DMP8, SIP8, SSOP8 


• 
Bipolar Technology 


• 
APPLICATION 
• 
VCR 
Video Camera AV-TV 
Video Disc Player 
Audio 


o 


NJM22338D 
NJM22338M 
NJM22338V 


PIN FUNCTION 


1. 
V1nl 
2. 
SWI 
3. 
V1n2 


4. 
N.C. 
5. 
N.C. 
6. V' 
7. 
VOU1 
8. 
GND 


PIN FUNCTION 
I. 
N.C. 
2. V' 
3. 
N.C. 


4. 
Vout 


5. 
GND 


6. 
Vinl 
7. 
SWI 


8. 
Vln2 
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NJM22338 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
15 
V 


Power Dissipation 
PD 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIP8) 
800 
mW 


(SSOPS) 
250 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Tslg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
4.75 
- 
13.0 
V 


Operating 
Current 
Icc 
Sl=52=53= 
1 
- 
8.5 
1l.0 
mA 


Frequency 
Characteristic 
(1) 
G" 
Vi=2.SVpp 
Vo(20Hz)lVo 
(100kHz) 
- 
0 
±l.0 
dB 


Frequency 
Characteristic 
(2) 
Gf2 
Vi=2.IIVpp 
V,,(IIIMHz)IV,,( 
IIHlkHz) 
- 
0 
±l.0 
dB 


Voltage Gain 
Gv 
Vi=2.5V,p. 
IlHlkHz. VolVi 
-0.5 
0 
- 
dB 


Total Harmonic Distortion 
THD 
Vi=2.SVpp, 
1kHz 
- 
0.01 
- 
% 


Differential 
Gain 
DG 
Vi=2Vpp 
standard 
staircase 
signal 
- 
0 
- 
% 


Differential 
Phase 
DP 
Vi=2Vpp 
standard 
staircase 
signal 
- 
0 
- 
deg 


Output 
Offset Voltage 
Yuff 
51=52=1. 
S3=1-+2. 
Vo voltage 
change 
- 
0 
±15 
mV 


Crosstalk 
cr 
(51 =53= I. 52=2) 
and (51=53=2. 
52= I) 
-70 
dB 
Vi=2.0Vpp, 
4.43MHz, 
VolVi 
- 
- 


VCH 
Garanteed 
voltage of all switch on 
2.4 
- 
- 
V 


Switch Change 
Voltage 


VCL 
Garanteed 
voltage of all switch off 
- 
- 
0.8 
V 


Inpul Impedance 
R, 
- 
15 
- 
kn 


Output 
impedance 
Ro 
- 
10 
- 
n 


SW 1 
OUTPUT 
SIGNAL 


L 
V"l 


H 
V,,2 
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NJM2233B 


DC 
Voltage 
of Each 
Terminal 


Typ. 
on Test 
Circuit 
(Ta=25'C) 
. 


• 
APPLICATION 


Oscillation 
Pervention 
on light loading 
conditions 


Recommended 
under 
circuit 


r---------- 
I 
I 
I 
r 
: 
I 
I 
r ~JOOQ 
C~20pF 
I 
I 
I 
I 


C 
! 
I 
I 
L 
J 
LPF 
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NJM2233B 


Eg 
::l 
U 
10 


""c 
.~ 
8-o 
-- 
-- 


1«" 


(mA) 
5 


4 
5 
10 
Operating 
Voltage 
V' 
(V) 


3.2 


~ 
3.1 
" 
...J 
v 
3.0 
a 
:; 
2.9 
g- 


(V) 
2.8 


2.7 


Voltage Gain 


(V'=5V. 
2Vp-p staircase 
signal input 
RL=lkll) 


~ 
+2 
";; 
o 
+1 


~ 
0 
~ -1 


(dB)-2 
\ 


2 
3 
5 
7 
10 
Frequency 
(MHz) 


f('( 


(mA) 


~ - 


..:::---.... 
----~ 
.....• 
.................• 
~V+-12V 


•..••........•••.•• 
V·= 
9 


V+= 5 


Eg 
::l 
10 
U 


"".Se8-o 


....../ 
--/ 
V 


1 


0 


9 


Voltage Gain 


(V+=5V, 
2Vp-p 
stairease 
signal 
input) 


0.4 


"~ 
;:; 
-0.2 I 


(dB) 


5.0 
10.0 
Load R, (kill 


INJM22338 


Differential Gain 


(V' =)V. 
::!Vp-pslain.·a~L'signal input) 


r--.'"-- 


Differential Gain 


(V 
I =)V. 
2Vp.p 
slairCiI:-'l' 
ignal input) 


~ 
.c 
c.. 
~c:~~ 
is 
DP 


(deg) 


500 
750 
1k 


I."ad 
R, 
(11) 


Ik 


I."ad 
R, 
(Ill 


Differential Gain 


(V' =5V. 
2Vp-p stain.:a~L' ~ign<d input Rl = )kil) 


Differential Phase 


(V' =5V. 
2Vp-p staircase 
signal input 
R, = Ikill 


~ 
.c 
c.. 
~c:~~ 
is 
DP 


(deg) -- 


50 


APL 
(%l 


50 
APL 
(%l 


~. 


@ 
~ 
is 


DC 
1 


(%) 
- 


Differential Phase 


(V 
I =:"V. 
2Vp-p 
stain.·'I~L' ~ignal input 
R1 = IkH) 


~ 
.c 
c.. 
~c:~~ 
is 
DP 


(deg) 


oL.L..=±:::::"l"",d=d::::±::±=±=i---l-.J--.l 


5.0 6.0 
9.0 
12.0 
Operating 
Voltage 
y+ (Y) 
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5.0 6.0 
9.0 
12.0 


Operating 
Voltage 
y+ (Y l 


NJM22338 


Differential Gain 


(Y+=5Y, 
2Yp-p 
staircase 
signal 
input) 


Differential Level 


(V+=5V) 


-- 


H 


- 


L 


-~ 
~ 
~ 
" 


Amhicnt 
Temperature 
Ta (0(') 


Total Harmonic Distortion 


(I kHz 
sim.' wave 
input) 
"o 
1: 
~ 
0.1 
is 


t; 


...- 
2.5Vp-p inpUL 
...- 
~put 


2.5Vp 
p input { y+ = 


2Vp 
p input 
... 
I 
I 


'"~ 


THD 


(%) 


500 
I k 
2.2 
3.9k 
10k 


Load R, (H) 


Differential Phase 


(Y+=5Y, 
2Yp-p 
staircase 
signal 
input) 


1i 
'" 
.c 
0- 
] 
E~~ 
is 


DP 


(deg) 


Crosstalk vs. RG 
(V' ='iY. 
4.4.'MHz. 
2Yp-p sine wave input) 


CT 


(dB) 


100 
200 


R" (5,= I) (ll) 
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NJM2233B 
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NJM2234 


• 
GENERAL DESCRIPTION 
The NJM2234 
is 3-input video switch selecting one of three iuput 
video or audio signals. Its operating supply voltage range is 5 to l2V 
and bandwidth is IOMHz. Crosstalk is 70dB (at 4.43MHz). 


• 
FEATURES 
• 
Operating Voltage 
(+4.75V-+13V) 


• 
3 Input-l Output 


• 
Muting Function available 
• 
Wide Operating Supply Voltage Range 
4.75-13V 


• 
Cross-talk 70dB (at 4.43MHz) 


• 
Muting Function available 


• 
Package Outline 
DIP-8, DMP-8, SIP-8, SSOP-8 


• 
Bipolar Technology 


• 
APPLICATION 
• 
VCR 
Video Camera AV-TV 
Video Disc Player 
Audio 


NJM2234D 
NJM2234M 
NJM2234V 


1. 
V1n} 
2. 
SWI 
3. 
V1n2 
4. 
SW2 
5. 
V1n3 
6. v' 
7. 
VOU{ 


8. 
GND 
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101 


NJM2234 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
15 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SSOPS) 
250 
mW 


(SIP8) 
800 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply Voltage 
V+ 
4.75 
- 
13.0 
V 


Operating 
Current 
lee 
SI=S2=S3=S4=S5= 
I 
- 
11.0 
14.5 
mA 


Frequency 
Characteristics 
(1) 
G" 
Vi=2.5Vpp 
Vo(20Hz)/Vo(IOOkHz) 
-1.0 
- 
+1.0 
dB 


Frequency 
Characteristics 
(2) 
Gn 
Vi=2.0Vpp 
Vo(IOMHz)/Vo(lOOkHz) 
-1.0 
- 
+1.0 
dB 


Voltage 
Gain 
Gv 
Vi=2.5Vpp, 
100kHz VoNi 
-0.5 
- 
+0.5 
dB 


Total Harmonic Distortion 
THD 
Vi=2.5Vpp, 
1kHz 
- 
0.03 
- 
% 


Differential 
Gain 
DG 
Vi=2Vpp 
Staircase 
signal 
- 
0 
- 
% 


Differential 
Phase 
DP 
Vi=2Vpp 
Staircase 
signal 
- 
0 
- 
deg 


Output 
Offset Voltage 
Voff 
(note 2) 
-30 
- 
+30 
mV 


Crosstalk 
(I) 
cn 
Vi=2.0Vpp. 
4.43MHz, 
Vo/Vi(note 
3) 
- 
-70 
- 
dB 


Crosstalk 
(2) 
CT2 
Vi=2.0Vpp, 
4.43MHz, 
VoNi 
(note 4) 
- 
-70 
- 
dB 


VCH 
All inside SW : ON 
2.4 
- 
- 
V 


Switch Change 
Voltage 


VCL 
All inside SW : OFF 
- 
- 
0.8 
V 


Input Impedance 
R, 
- 
15 
- 
kn 


Output 
Impedance 
Ro 
- 
10 
- 
n 


(note 
1): If it is not shown about switch condition, 
it is tested on three condition 
below. 


a) SI=2, 
S2=S3=S4=S5=1- 
b) S2=S4=2, 
SI=S3=S5=I, 
c) S3=S5=2, 
SI=S2=1, 
S4=1 
or 2. 


(note 
2): SI =S2=S3=1. 
Output 
DC voltage 
difference 
of three 
mode 
below. 


a) S4=S5=1 
b) S4=2, 
S5=1 
c) S4=1 
or 2, S5=2 


(note 
3): S5=I, 
Tested 
on all combination 
of SI-S4 
excepted 
two below. 


a) SI =2, 
S4= I 
b) S2=S4=2 


(note 
4): Tested 
on all combination 
of SI-S4 
excepted 
one. 


a) S5=2, 
S3=2 
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NJM2234 


SW, 
SW2 
OUTPUT 
SIGNAL 


L 
L 
VINI 


H 
L 
V,N 2 


LIH 
H 
V'N3 


• 
APPLICATION 


Oscillation 
Prevention 
on light loading 
conditions 


Recommended 
under 
circuit 


r---- 
--------, 
I 
I 
I 
r 
I 


I 
I 


I 
I 
I 
i 
~C 


I 
I 
L 
J 


LPF 
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NJM2234 


PIN 
PIN NO. 
FUNCTION 
PIN 


FUNCTION 
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NJM2235 


• 
GENERAL DESCRIPTION 
The NJM2235 is 3-input video switch for video and audio signal. It 
has clamp function and so is applied to fixed DC level of video signal. 
Its operating 
supply 
voltage 
range 
is 5 to 12V and bandwidth 
is 
IOMHz. Crosstalk is 70dB (at 4.43MHz). 


• 
FEATURES 
• 
Operating 
Voltage 
(+4.75V-+13V) 


• 
3 Input-l 
Output 


• 
Internal Clamp 
Function 


• 
Wide Operating 
Supply Voltage 
Range 
4.75-13V 


• 
Cross-talk 
70dB (at 4.43MHz) 


• 
Wide Frequency 
Range 
IOMHz 


• 
Muting 
Function 
available 


• 
Package 
Outline 
DlP-8, 
DMP-8, 
SIP-8, SSOP-8 


• 
Bipolar Technology 


• 
APPLICATION 


• 
VCR 
Video Camera 
A V-TV 


IJ.2235D 
IJ.2235. 
IJ.2235Y 


1. V1n} 
2. 
SWI 
3. 
V1n2 


4. 
SW2 
5. 
V'n3 
6. 
V' 


7. 
VO~ 
8. 
GND 


SWl 
SW2 
OUTPUT 
SIGNAL 


L 
L 
VINI 


H 
L 
V,,2 


LlH 
H 
V'N3 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V' 
15 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SSOPS) 
250 
mW 


(SIPS) 
800 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


RCl:ommc.:ndcd Supply Voltagl.' 
v· 
~.7'i 
- 
1.'.11 
V 


Operating 
Current 
Ice 
51=52=53=54=5'i=1 
- 
111.5 
14.11 
mA 


Frcqucm:y 
Charactcristic~ 
G" 
Vi=~.IIVpp 
Vo( IIIHz)No( 
IIKlkHzl 
-1.11 
- 
+1.11 
dB 


Voltage Gain 
Gv 
Vi=2.'iVpp. 
IIKlkHz VoNi 
-1I.'i 
- 
+11.5 
dB 


Differential 
Gain 
DG 
Vi=2Vpp 
Stain.:asc signal 
- 
II 
- 
'X, 


Differential 
Phase 
DP 
Vi=2Vpp 
Staircase signal 
- 
II 
- 
deg 


Output Offset Voltage 
Voff 
(note 2) 
-.'11 
II 
+.'11 
mV 


Input Clamp Voltage 
Vie 
(note 'i) 
- 
2.11 
- 
V 


Crosstalk 
( I) 
("1"1 
Vi=~.IIVpp. 
~.~3MHz.Vo/Vi(note 
3) 
- 
-711 
- 
dB 


Crosstalk 
(2) 
CT2 
Vi=2.0Vpp. 
4.43MHz. 
VoNi 
(note 4) 
- 
-70 
- 
dB 


VeH 
All inside 5W : ON 
2.4 
- 
- 
V 


Switch Changl,.· 
Voltage 
- - 
- 


VeL 
All inside 5W : OFF 
- 
- 
U.~ 
V 


Output 
Impedance 
Ro 
- 
10 
- 
n 


(note 
I): 
If it i~ not ~hown anout 
switch condition. 
it i~ Ic~tcd on three 
conditions 
hclow. 


a) 51=2.52=53=54=55=1 
b) 52=54=2.51=53=55=1. 
c) 51=52=1.53=55=2,54=1 
or 2. 


(note 
2): 5 I=52=53= 
I, Output 
DC voltage 
difference 
of three 
mode 
below. 


a) 54=5'i= 
I 
h) 54=2, 
5'i= I 
e) 54= I or 2. 5'i=2 


(ntHe 
.1): 55:-1. 
Tested 
on all comhination 
()f SI-S4 
except 
two 
below. 


a) Sl=~. 
S~=I 
h) S~=S~=~ 


(nme 
4): Tested on all combination 
of SI-S4 
except 
one. 


a) 5'i=2. 
53=2 


(note 
5): 
Inpul 
damp 
voltage.: i~ ahollt 
2/5 
nf supply 
v()lta~l:. 
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NJM2235 


• 
APPLICATION 
Oscillation Prevention on light loading conditions 
Recommended under circuit 


r-----------, 
I 
I 
I 
I 
I 
I 


I 
I 
I 
J;c i 


I 
I 
L 
J 
LPF 


DC Voltage Each Terminal 
Typ. on Test Circuit 
Ta =25"C 
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PIN 
PIN NO. 
FUNCflON 
INSIDE EQUIVALENT CIRCUIT 
PIN NO. 
PIN 
FUNCTION 
,"SID' EQmvAUNT co"em 
I 
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NJM2240 


• 
GENERAL DESCRIPTION 
The NJM2240 
is the quadruple 
oscillator 
of video 
band 
subcarrier 


frequency 
with PLL circuit 
technique. 
The NJM2240 is suit to standard 


clock generator 
of CCD clock and on-screen 
display. 


• 
FEATURES 
• 
Operating Voltage 
(+4.7V-+5.3V) 


• 
High Input Sensitivity 


• 
Maximum Oscillator Frequency 


• 
Ouadrupler Output 


• 
Package Outline 
DIPS, DMPS, SIP9 


• 
Bipolar Technology 


• 
APPLICATION 
• 
VCR 
Video Camera 
AV-TV 
Video Disc Player 


PIN FUNCTION 


I. fsc Input 


2. Detection Filter 


3. GND 


4. Oscillator Output 


5. Oscillator C 


6. V+ 


7. Oscillator R 


8. NC 


PIN FUNCTION 


I. fsc Input 


2. Detection 
Filter 


3. GND I 


4. Oscillator Output 


5. GND 2 
6. Oscillator C 


7. V'" 


8. Oscillator R 


9. NC 
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NJM2240 


fsc Input 0-----l 


O.OlpF 


There is stray capacity assembled on PC board, 
and so select Rx, Cx to the value which pin 2 voltage (search voltage 


at YCa 
locked) becomes about 2Y. Cx>4pF, 
Rx>2.7kD. 


NTSC 
PAL 


4 Multiplier 
4 Multiplier 


ex 
6p 
5p 


Rx 
4.3k 
3.3k 
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NJM2240 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
8 
V 


Input Voltage 
V,. 
GND-O.3- 
V++O.3 
V 


Power Dissipation 
Po 
(DlP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIP8) 
500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSig 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Oper. 
Voltage 
Range 
V+ 
4.7 
5.0 
5.3 
V 


Operating 
Current 
Ice 


SI = I, S2= I, input 
Vii: 
3.58MHz 
7 
10 
13 
mA 
Count 
Current 


Input Voltage 
Swing Range 
Vr~ 


SI = I, S2= I, input 
Vii : 3.58 or 4.43MHz 
0.12 
1.0 
2.0 
Vp-p 
(sine wave), guaranteed ViI voltage range. 


Input Sensitivity 
Vis 
SI = I,S2= 
I,input 
Vii: 
3.58 or 4.43MHz 
- 
0.05 
- 
Vp-p 
(sine wave), actually tested minimum Vii voltage. 


VCO Oscillation 
Swing 
VQ4 
SI = I,S2=2,input 
Vii: 3.58MHz, 
1.0Vp-p 
0.7 
0.9 
1.1 
Vp-p 


fsc Leakage 
Lfsc 
SI = I,S2=2,input 
ViI: 3.58MHz,I.OVp-p 
- 
-50 
- 
dB 
V04 (fsc level/4fsc level) 


4fsc Output 
Duty 
D4fsc 
S I = I, S2 = 2, input 
Vii: 3.58MHz, 
45 
50 
55 
% 
1.0Vp-p, 
Yo. output 
signal duty. 
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NJM2240 


(note 
I): Rx. Cx accuracy: less than ±1'Yo 
(note 2): Cx is not considered pin5 stray capacitance. VCO free-run frequency is affected by stray capacitance of PC board, socket and others. 


(note 3): The NJM2240 is produced 
by high frequency wafer process and some of pin may be weak against surge voltage. 


(note 4): Pin 2 filter must be connected 
to ground. 


veo Oscillator Frequency 


(Vos=2V. 
Ta=25°C) 


"'" 
" 


..••...I'.... 
Recommended 


""" 
....•. 
ex, Rx Range 


r--.... 
-'-......l. 


-- -- -- -- 
-- --- 


.:;.::. .::.:.i-- 


PAL 


~ 
c~ 


><~ 
2.7 


(kn) 


5 


Cx (Pin ®-@) 
(pF) 
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NJ 
2229 


• 
GENERAL DESCRIPTION 
The NJM2229 has functions of getting the horizontal 
and vertical 
synchronous 
signal from the composit video signal by the synchronous 
separation 
circuit. Also the NJM2229 
has a detective terminal of the 
input signal through the synchronous circuit. 


• 
FEATURES 
• 
Operating Voltage 
(+4.7V-+5.3V) 


• 
Internal AFe circuit (Horizontal sync. signal) 


• 
No adjustment 
of free run frequency. 


• 
Internal detective circuit of sync. signal. 


• 
PackageOutline 
DIPI6,ZIP-16 


• 
Bipolar Technology 
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NJM2229 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
7 
V 


Power Dissipation 
Po 
500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Icc 
- 
20 
26 
mA 


AFC 
Free-run 
Frequency 
fOH 
15.534 
15.734 
15.934 
kHz 


AFC 
Pulse 
Width 
THo 
3.7 
3.9 
4.1 
Jls 


AFC 
Delay 
THA 
0.7 
1.7 
2.7 
Jls 


+600 
+700 
- 


AFC 
Lock 
Range 
t.fHL 
-900 
Hz 
-lOOO 
- 


+400 
+600 
- 
AFC 
Capture 
Range 
t.fHP 
-700 
-900 
Hz 
- 


AFC 
Output 
Voltage 
High 
VHAH 
4.0 
4.2 
- 
V 


AFC 
Output 
Voltage 
Low 
VHAL 
- 
0 
0.1 
V 


Sync. 
Signal 
Detection 
Level 
VHoS 
0.11 
0.14 
0.17 
V 


Sync. 
Signal 
Detection 
Delay 
Time 
THoc 
0 
0.57 
1.5 
Jls 


Sync. 
Signal 
Detection 
Output 
Voltage 
High 
VHoH 
4.0 
4.2 
- 
V 


Sync. 
Signal 
Detection 
Output 
Voltage 
Low 
VHoL 
- 
0 
0.1 
V 


VSYNC Threshold 
Voltage 
High 
VoSH 
2.4 
2.5 
2.6 
V 


VSYNC Threshold 
Voltage 
Low 
VoSL 
1.4 
1.5 
1.6 
V 


VSYNC Output 
Voltage 
High 
VoH 
4.0 
4.2 
- 
V 


VSYNC Output 
Voltage 
Low 
VOL 
- 
0 
0.1 
V 


VSYNC Pulse 
Width 
Tvo 
212 
272 
332 
Jls 


VSYNC Delay 
Time 
TvoT 
9.6 
12.3 
15 
Jls 


Sync. 
Detection 
Lock 
Voltage 
High 
VLH 
2.53 
2.68 
2.83 
V 


Sync. 
Detection 
Lock 
Voltage 
Low 
VLL 
1.25 
1.40 
1.55 
V 


Sync. 
Detection 
Capture 
High 
VC·H 
2.07 
2.22 
2.37 
V 


Sync. 
Detection 
Capture 
Low 
VCL 
1.57 
1.72 
1.87 
V 


Sync. 
Detection 
Output 
Voltage 
High 
VoEH 
4.0 
4.2 
- 
V 


Sync. 
Detection 
Output 
Voltage 
Low 
VoEL 
- 
0 
0.1 
V 


Sync. 
Detection 
Output 
Voltage 
High 
VDEH 
4.0 
4.2 
- 
V 


Sync. 
DetectIOn 
Output 
Voltage 
Low 
VoEL 
- 
0 
0.1 
V 
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NJM2229 


o 


O.068pF 


lIi.CSB503F2 r::::J 
I1I 


P 


F 
10k 


3300pFl 1 


SWIQ 
B 
< 
Vsync-IN 


f~OOOPF 
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Operating Current 


AFC 
Free-run 
Frequency 


AFC 
Pulse 
Width 


AFC 
Output 
Delay 
Time 


Sync. Signal 
Detection 
Output 
Voltage 


Sync. Signal 
Detection 
Delay 
Time 


VSYNCOutput 
Voltage 


VSYNC Pulse 
Width 


Sync. 
Detection 
Output 
Voltage 


Sync. 
Detection 
Output 
Voltage 


A 
A 
No input 
signal. 
DC current 
at Pinl5. 


A 
A 
No input 
signal. 
Video-IN 
terminal 
to GND. 
Frequency 
at 


Pinl6. 


A 
A 
No 
input 
signal. 
Output 
Pulse 
width 
at pinl6. 
(Note 
I) 


A 
A 
Input 
2Vp.p video 
signal 
on Video·IN 
terminal. 
Delay 
time 


between 
input 
and 
A FC output 
signal. 
(Note 
I) 


A 
A 
Operating 
ferquency 
range 
of AFC 
output 
when 
the 
input 


pulse 
signal 
frequency 
with 5 psee 
pulse 
width 
at Video-IN 


terminal 
changes. 


A 
A 
Frequency 
range 
when 
signal 
changes 
from 
AFC 
unlock 


condition 
to lock. 


A 
A 
Output 
voltage 
at Pin 16 in condition 
of load resistance 
Rl = 


IOkO. 


A 
A 
PUlling 2Vp.p video 
signal 
on Video-IN 
terminal 
and reduc- 


ing it to the level that pin5 output 
waveform 
is beginning 
to 


change. 
VHDS is the sink-<:hip 
level at that 
point. 
(Note 
2) 


A 
A 
Output 
voltage 
at Pin5 
with 
load 
resistance 
Rl= IOkO. 


A 
A 
2Vp.p video 
signal 
at Video-IN 
terminal. 
Time 
difference 


between 
input(Pin5) 
and 
output(Pin6) 
waveform. 


A 
A 
Gradually 
increase 
DC voltage 
from 2V to 3V at VSYNc-IN 


terminal. 
DC 
input 
voltage 
when 
output 
voltage 
at Pin 10 


changes 
from 
LOW to HIGH 
state. 


A 
A 
Gradually 
decrease 
DC voltage 
from 3V to IV at VSYNc-IN 


terminal. 
DC 
input 
voltage 
when 
output 
voltage 
at Pin 10 


changes 
from 
HIGH 
to LOW 
state. 


A 
A 
Output 
voltage 
at PinlO 
with 
load 
resistance 
Rl = 10kO. 


A 
A 
PUlling 
2Vp.p 
video 
signal 
on 
Video-IN 
terminal 
and 


mea_urring 
output 
pulse 
width 
at PiniO. 
(Note 
3) 


A 
A 
PUlling 
2Vp.p 
video 
signal 
on 
Video-IN 
terminal. 
Delay 


time between 
output 
at Pin 10 and 
VsyNc at Pin6. (Note 
3) 


B 
B 
Increase 
DC 
yoltage 
from 
2V to 4V put 
on 
Sync-Det-IN 


terminal 
and measure 
its DC voltage 
when output 
voltage 
at 


Pinl3 
changes 
from 
HIGH 
to LOW. 
(Note 
4) 


B 
B· 
Decrease 
DC 
voltage 
from 
2V to 
IV put 
on 
Sync-Det-IN 


terminal 
and measure 
its DC voltage 
when output 
voltage 
at 


Pinl3 
changes 
from 
HIGH 
to LOW. 
(Note 
4) 


B 
B 
Decrease 
DC 
voltage 
from 
3V to 
IV put 
on 
Sync-Det-IN 


terminal 
and measure 
its DC voltage 
when output 
voltage 
at 


Pinl3 
changes 
from 
LOW to HIGH. 
(Note 
4) 


B 
B 
Increase 
DC 
voltage 
from 
IV to 2V put on Sync-Det-IN 


terminal 
and measure 
its DC voltage 
when output 
voltage 
at 


Pinl3 
changes 
from 
LOW to HIGH. 
(Note 
4) 


B 
B 
Output 
voltage 
at Pin13 
with 
load 
resistance 
Rl = IOkO. 


B 
B 
Output 
voltage 
at Pin 14 with 
load 
resistance 
Rl = IOkO. 
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NJM2229 


I 
-\'---~/ 


_-\_n/~1v.DS Level from Sink-Chip 


I 
I 
I 
I 
I 
I 
I 
---, 


I 
TVDT 


Capture Range 1 
_1.- 
-+__ 
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NJM2229 


Putting yea output 
on 


ceramic 
resonator. 


4 


1OOl'A 


200 


2 


Input 
terminal 
of A Fe. 


Putting 
composite. 


synchronous signal on it. 


f4\ 
~?k~~;n 


Sync. signal Detection 


output 
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NJM2229 


Low pass filter for 
chroma 
signal. 


Input composite video 
signal. 


Integrating 
composite 
synchronous 
signal 
and 
putting 
vertical 
synchronous 
reproducing 


circuit. 


Vertical synchronous 
output. 
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NJM2229 


Deciding time constant 


of M. M. V. (monomulti 


vibrator) 


Smoothing 
M. M. V. 


output. 


Invcrsed 
output 
of 
Pin 


13. 
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NJM2243 


• 
GENERAL DESCRIPTION 
The NJM2243 is a three input integrated video switch which selects 
one video or audio signal from three input signals. 


It contains driver circuit for 75 n load and is able to connect to TV 
monitor. 


Its operating 
supply voltage range is 9 to l2V and bandwidth 
is 
JOMHz. Crosstalk is 70dB (at 4.43MHz). 


• 
FEATURES 
• 
Operating Voltage 9-l3V 


• 
3 Input-l Output 
• 
Internal Driver Circuit for 75n Impedance 


• 
Muting Function available 


• 
Low power Dissipation l5mA 
• 
Cross-talk 7OdB(aI4.43MHz) 


• 
Wide Frequency Range IOMHz 
• 
Package Outline DIP8, DMP8, SIP8 
• 
Bipolar Technology 


PIN FUNCTION 


1. 
Vin} 


2. 
SWI 
3. 
V.,2 
4. 
SW2 
5. 
V.,3 


6. V' 
7. 
VOU!. 


8. 
GND 


NJM2243D 
NJM2243M 


Vtn3 (Mute) 


5 


SW 1 
SW2 
OUTPUT 
SYGNAL 


L 
L 
V,Nl 


H 
L 
V,N2 


LlH 
H 
V'N3 
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NJM2243 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V· 
15 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIP8) 
800 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply Voltage 
V+ 
8.5 
- 
13.0 
V 


Operating 
Current 
Icc 
SI=S2=S3=S4=S5=2 
13.0 
18.5 
25.0 
mA 


Voltage Gain 
Gy 
Vin=2.0Vp.p, 
100kHz, 
Yo/Vi, 
RL=I500 
-0.8 
-0.3 
+0.2 
dB 


Frequency Characteristics 
Gr 
Vin=2.0Vp.p, 
Vo{IOMHz)/Vo(lOOkHz),RL= IkQ 
-1.0 
- 
+1.0 
dB 


Differential 
Gain 
DG 
Vin=2.0Vp.p, 
staircase, 
RL =1500 
- 
0.3 
- 
% 


Differential 
Phase 
DP 
Vin=2.0Vp.p, 
staircase, 
RL= 1500 
- 
0.3 
- 
deg. 


Output 
Offset Voltage 
Voff 
SI=S2=S3=2, 
S5=1---+2 Vo:Voltage 
change 
- 
- 
±30 
mV 


Crosstalk 
CT 
Vin=2Vp.p,4.43MHz, 
VoNi 
- 
-70 
- 
dB 


VCH 
All inside Sw:ON 
2.4 
- 
- 
V 


Switch Change 
Voltage 


VCL 
All inside Sw:OFF 
- 
- 
0.8 
V 


Input Impedance 
R, 
- 
15 
- 
kO 


(note) 
Unless specified, 
tested 
with three 
mode 
below. 


a) SI=I, 
S2=S3=S4=S5=2 
b) S2=S4=1, 
SI=S3=S5=2 
c) S3=S5=1, 
SI=S2=2, 
S4=1 
or 2 
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NJM2243 


• 
APPLICATION 


Oscillation 
Prevention 
on light loading 
conditions 


Recommended 
under 
circuit 


r---- 
-- - ----, 


I 
I 
I 
I 
I 
I 
r ~75Q 
C~68pF 
I 
I 
I 
i 
J;c 


I 
I 
L 
J 


LPF 


V1nl 
V~2 
V.3 
v· 
GND 


NJM2243 


SWI 
SW2 
Voo, 


680"F 


Vo 


+ 


150Q 


Vel 


+5V1 


Vo 
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PIN 


FUNCTION 
PIN NO. 
PIN 
FUNCTION 
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NJM2244 


• 
GENERAL DESCRIPTION 
The NJM2244 is a three input integrated video switch witch selects 
one video or audio signal from three input signals. 
It contains driver circuit for 75 n load and is able to connect to TV 
monitor. 
Its operating 
supply voltage range is 5 to l2V and bandwidth 
is 
IOMHz. Crosstalk is 70dB (at 4.43MHz). 


NJM2244 
contains 
clamp function 
and it can be operated 
while 
sening DC level fixed in position of the video signal. 


• 
FEATURES 


• 
Operating 
Voltage 
4.75-l3V 


• 
3 Input-l 
Output 


• 
Internal 
Driver Circuit for 75 n Impedance 


• 
Muting Function 
available 


• 
Internal Clamp Function 


• 
Low power Dissipation 
l6.5mA 


• 
Cross-talk 
7OdB(at4.43MHz) 


• 
Wide Frequency 
Range 
IOMHz(2V 
p.p Input) 


• 
Package 
Outline 
DIP8, DMP8, SIP8 


• 
Bipolar Technology 


• 
APPLICATION 


• 
VCR 
Video Camera 
A V-TV 


PIN 
FUNCTION 


1. 
Vlnl 
2. 
SWI 
3. 
V1n2 
4. 
SW2 
5. 
Vtn3 
6. V' 
7. 
Vo ..•. 


8. 
GND 


V,n3 (Mute) 


5 
SWl 
SW2 
OUTPUT 
SIGNAL 


L 
L 
VIN 1 


H 
L 
VIN2 


LIH 
H 
VIN3 
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NJM2244 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
15 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIP8) 
800 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply Voltage 
V+ 
4.75 
- 
13.0 
V 


Operating 
Current 
Ice 
SI=S2=53=54=55=2 
11.5 
16.5 
22.0 
mA 


Voltage Gain 
Gv 
Vin=2.0Vp_p,'IOOkHz.. 
Yo/Vi. 
RL=150n 
-0.8 
-0.3 
+0.2 
dB 


Frequency Characteristic 
Gr 
Vin=2.0Vp_p, 
Vo(lOMHz)/Vo(lOOkHz)RL=15OQ 
-1.0 
- 
+1.0 
dB 


Differential 
Gain 
DG 
Vin=2.0Vp.p, 
staircase, 
RL = 150n 
- 
0.3 
- 
% 


Differential 
Phase 
DP 
Vin=2.0Vp.p, 
staircase. 
RL = 150n 
- 
0.3 
- 
deg. 


Output 
Offset Voltage 
Vuff 
51 =52=53=2.55= 
1-+2 Vo:voltage 
change 
- 
0 
±30 
mV 


Crosstalk 
CT 
Vin=2Vp.p• 
4.43MHz, 
VoNi 
- 
-70 
- 
dB 


Vo ... 
All inside 5W:ON 
2.4 
- 
- 
V 


5witch Change 
Voltage 


VeL 
All inside 5W:OFF 
- 
- 
0.8 
V 


(note) 
Unless specified. 
tested 
with three 
mode 
below. 


a) 51=1.52=53=54=55=2 
b) 52=S4=I, 
51=53=55=2 
c) 51=52=2.53=55=1,54=1 
or 2 


Oscillation 
Prevention 
on light loading 
conditions 


Recommended 
under circuit 


r---------~ 
I 
I 


, 
r 
I 
iD':--- 


I 
I 
I 
' 


I 
Ie, 
I 
: 
I 
I 
I 
I 
L 
J 
LPF 
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NJM2244 


DC Voltage Each Terminal 
Typ. on Test Circuit 
Ta =2S'C 
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NJM2244 


PIN NO. 
FUNCTION 
PIN 
PIN NO. 
FUNCTION 
PIN 


V1N 3 


(Mute) 
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NJM2245 


• 
GENERAL DESCRIPTION 
The NJM2245 is a three input integrated video switch witch selects 
one video or audio signal from three input signals. 
It contains 6dB amp lifier and its operating supply voltage range is 
8.5 to 13V and bandwidth is 5MHz. Crosstalk is 65dB (at 4.43MHz). 


• 
FEATURES 


• 
Operating Voltage 8.5-13V 
• 
3 [nput-I Output 


• 
Internal 6dB Amplifier 
• 
Muting Function available 


• 
Cross-talk 65dB(at4.43MHz) 


• 
Wide Frequency Range 5MHz(l VP.pInput) 


• 
Package Outline D1P8,DMP8, SIP8 
• 
Bipolar Technology 


• 
APPLICATION 


• 
VCR 
AV-TV Video Disc Player 


1. 
V1nl 
2. 
SWI 
3. 
V"Z 
4. 
SWZ 
5. 
VtnJ 
6. 
V' 


7. 
VOlA. 


8. 
GND 


SW 1 
SW2 
OUTPUT SIGNAL 


L 
L 
VIN 1 


H 
L 
VIN2 


LIH 
H 
V'N3 
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NJM2245 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
15 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIP8) 
800 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage 
Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
5upply Voltage 
V+ 
8.5 
- 
13.0 
V 


Operating 
Current 
Icc 
SI=52=53=54=55=2 
10.0 
16.5 
23.0 
mA 


Voltage Gain 
Gv 
Vin=1.0Vp.p, 
HXlkHz. V,,/Vi. 
RI.= Ikll 
5.7 
6.2 
6.7 
dB 


Frequency 
Characteristic 
Gf 
Vi.: 
I.o,..p, Vo(lOMHz)/Vo(lOOkHz) 
RL: 
Ikll 
-1.0 
- 
+1.0 
dB 


Differential 
Gain 
DG 
Vin= l.OVp.p, 
staircase, 
RL = IkO 
- 
0.3 
- 
% 


Differential 
Phase 
DP 
Vin=1.0Vp.p, 
staircase, 
RL = IkO 
- 
0.3 
- 
deg. 


Output 
Offset Voltage 
Vorr 
51=52=53=2, 
55=1~2 
Vo:voltage 
change 
- 
- 
±60 
mV 


Crosstalk 
cr 
Vin=IVp.p, 
4.43MHz, 
Vo/Vi 
- 
-65 
- 
dB 


VCH 
All inside 5W:ON 
2.4 
- 
- 
V 


5witch Change 
Voltage 


VCL 
All inside 5W:OFF 
- 
- 
0.8 
V 


Input Impedance 
R, 
- 
15 
- 
kO 


(note) 
Unless specified, 
tested 
with three 
mode 
below. 


a) 51=1, 
52=53=54=55=2 
b) 52=54=1, 
51=53=55=2 
c) 51=52=2, 
53=55=1, 
54=1 
or 2 
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NJM2245 


r-----------l 
I 
I 
I 
I 
I 
I 


II 
I 


~c 
i 


I 
I 
L 
J 


LPF 


V~l 
Vtn2 
V,,3 
V+ 
GND 


NJM2245 


SWI 
SW2 
Vout 


IOI'F 
V. 
+ 


1k 
RL 


V,l 


+5VI 
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NJM2245 


PIN NO. 
FUNCTION 
PIN 


PIN NO. 


PIN 


5-132----NiIIII;}trpMArJdioCtJ 
.../Jd.------- 


NJM2246 


• 
GENERAL DESCRIPTION 
The NJM2246 is three input integrated video switch witch selects 
one video or audio signal from three input signals 
It contains 6dB ampplifier and its operating supply voltage range is 
4.75 to l3V and bandwidth is 5MHz. 


Crosstalk is 65dB (at 4.43MHz). 


• 
FEATURES 
• 
Operating Voltage 4.75 -13V 


• 
3 Input-I Output 


• 
Internal 6dB Amplifier 


• 
Muting Function available 


• 
Internal Clamp Function 


• 
Cross-talk 65dB(at4.43MHz) 


• 
Wide Frequency Range 5MHz(l Vp_pInput) 


• 
Package Outline DIP8. DMP8. SIP8 


• 
Bipolar Technology 


• 
APPLICATION 
• 
VCR. 
AV-TV Video Disc Player 


NJM2246D 
NJM2246M 


1. 
V1nl 
2. 
SWI 
3. 
V1n2 


4. 
SW2 
5. 
V1n3 


6. 
V' 


7. 
VOllt 


8. 
GND 


SWl 
SW2 
OUTPUT 
SIGNAL 


L 
L 
V,N! 


H 
L 
V'N2 


LlH 
H 
V'N3 
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NJM2246 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V' 
IS 
V 


Power Dissipation 
Po 
(DIPB) 
500 
mW 


(DMPB) 
300 
mW 


(SIPS) 
BOO 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply Voltage 
V+ 
4.75 
- 
13.0 
V 


Operating 
Current 
Ice 
SI =S2=S3=S4=S5=2 
9.5 
IVI 
21.0 
mA 


Voltage Gain 
(iv 
Vin=1.0Yp_p, 
IMHz, 
Vo/Vl, 
RL=lkQ 
5.5 
6.0 
6.5 
dB 


Frequency 
Characteristic 
Gf 
Yin= 1.0Yp_p, Yo(lOMHz)/Yo(IMHz)RL 
= ikQ 
-1.0 
- 
+1.0 
dB 


Differential 
Gain 
DG 
Vin= 1.0V p.p, staircase, 
RL = IkO 
- 
0.3 
- 
% 


Differential 
Phase 
DP 
Vin= I.OVp•p, staircase, 
RL = IkO 
- 
0.3 
- 
deg. 


Output 
Offset Voltage 
Yoff 
SI=S2=S3=2, 
S5=1_2 
Vo:voltage 
change 
- 
- 
±60 
mV 


Crosstalk 
CT 
Vin=IVp.p, 
4.43MHz. 
VofYi 
- 
-65 
- 
dB 


VCH 
All inside SWoON 
2.4 
- 
- 
V 


Switch Change 
Voltage 


Vel. 
All inside SW:OFF 
- 
- 
0.8 
V 


(note) 
Unless specified. 
tested 
with three 
mode 
below. 


a) SI=I, 
S2=S3=S4=S5=2 
b) S2=S4=1. 
SI=S3=S5=2 
c) SI=S2=2, 
S3=S5=I, 
S4=1 
or 2 
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I 
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II 
I 
__ 
C 
I 


~ 
: 
I 
I 
L 
J 


LPF 


V1nl 
V",2 
V",3 
V+ 
GND 


NJM2246 


SWI 
SW2 
Vout 


IOt'F 


+ 
- 
Vo 


IK 
RL 


v'l 
+5V 


Vo 


DC Voltage 
Each Tenninal 


Typ. 
on Test Circuit 
Ta =2S·C 
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NJM2246 


PIN NO 


PIN 


PIN NO. 


PIN 


5- 136-----J1tM,JtrpMAtxIioCtJ 
.../Jti.------- 


NJM 2247A/B 


• 
GENERAL DESCRIPTION 
NJM2247 
AIB is the multi-functional 
color superimposer Ie for 


video base band (Y. R-Y, B-Y). Various type of Y, R-Y, B-Y output 
signals can be made by the digital controlled signals. The signal control 
at the base band, made it possible on operation with less external parts, 
as well as for non adjustment on opertaion. 


• 
FEATURES 


• 
5V Single Power Supply 


• 
8 Types Color Superimposer 


• 
Burst Flag Insert Function 


• 
Y Inversion, C Inversion Function 


• 
NTSCIPAL 
Matching 


• 
Non Operational 
Adjustment 


• 
Less External 
Parts 


• 
Package 
Outline 
DMP20 


• 
Bipolar Technology 


• 
Y Signal 
0.7 Vp-p 


• 
R-Y Signal 
'I.OVp-p 


• 
B-Y 
Signal 
O.7Yp-p 


• 
Control 
Voltage 


• 
Low Level 


• 
High 
Level 
O-O.25Y 


4.75-5Y 


PIN FUNCTION 
1. 
Yo., 
11. GND 
2. 
Y' 
12. HBF Pulse 


3. 
R 
13. BF 
4. 
G 
14. NTSC/PAL 
Switching 


5. 
B 
15. Clamp 
Pulse 
6. 
B- Y;. 
16. Character 
Pulse 


7. 
B-YolIl 
17. V1n 


8. 
R-Yill 
18. Inversion Set up Correction 
9. 
R-Yollt 
19. 
Y 
Inversion 
10. C Inversion20. 
BLK Pulse 
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NJM2247 A/8 


HBF 
BF Level 
Pulse 
Adj ustment 


13 


THRESHOLD LEVEL(V) 
SINK/SOURCE CURRENT( ).tA) 
PIN NO. 
PIN FUNCTIONS 
LOW 
HIGH 
OV 
5V 


3 
R 
4 
G 
0.7 
0.8 
-500 
500 
5 
B 
3 
4 
(at C Inversion) 
2.5 
2.6 
-100 
100 
5 
10 
C Inversion 
3.5 
4.5 
-200 
400 
12 
HBF Pulse 
0.5 
2.0 
-2 
I 
14 
NTSC/PAL 
0.7 
0.8 
0 
150 
15 
Clamp Pulse 
2.5 
2.8 
-2 
0 
16 
Character 
Pulse 
0.5 
0.9 
-0.5 
0 
19 
Y Inversion 
0.4 
0.8 
-0.5 
0 
20 
BLK Pulse 
0.4 
0.8 
-0.5 
0 
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1I 


5 


V 


lO.l"F 


3.2V 


ON 


OFFo 
SW 
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VB_Y'.~ 


O.l"F 


vB-Y.",o---f 


O.l"F 


NJM2247A/B 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
8 
V 


Power Dissipation 
Po 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


CONTROL 
PINS 
PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 
~ 


rating Current 
IJM2247A 
12 
16.5 
22 
mA 
Ice 
0000000000 
IJ1l2247B 
12 
18.5 
26 
mA 
minal 
Sink 
Current 
I 
111 
0000000000 
VI1=2.5 
V 
0 
- 
10 
I'A 
minal 
Sink 
ClIrre"t 2 
I. 
0000000000 
V.=3.0 
V 
0 
- 
6 
I'A 
inal Sink Current 
3 
Is 
0000000000 
V.=3.0 
V 
0 
- 
6 
I'A 
minal Voltage 
I 
V, 
0000005000 
1.68 
- 
1. 92 
V 
minal 
Voltage 2 
V, 
0000005000 
2.18 
- 
2.42 
V 
minal 
Voltage 3 
V, 
0000005000 
2.18 
- 
2.42 
V 


inal Voltage 4 
V13 
0000005000 
0.23 
- 
0.37 
V 
minal 
Voltage 5 
V18 
0000005000 
1.68 
- 
1. 92 
V 
Non 
Inversion 


Itage Gain 
Gyp 
0000000000 
V<Yi,,=1 Vp-p, 
IMHz. 
SW=ON 
-0.5 
0 
0.5 
dB 


uency 
Characteristics 
Gryp 
0000000000 
GYP(6 MH,)- 
GYP(l 
MH_>. SW=O, 
SW=ON 
-1 
0 
1 
dB 
erential 
Gain 
DGp 
0000000000 
V<Yi,'= 1 VP-P. 
Staircase 
. 
SW=ON 
-3 
0 
3 
% 


erential 
Phase 
DPp 
0000000000 
VCYin)= 
1 VP-P. 
Staircase 
. 
SW=ON 
-3 
0 
3 
deg 
Inversion 


oltage Gain 
GYN 
0000000055 
V<Yi,,=0.6 
Vp-p, 
IMHz, 
SW=ON 
-2.3 
-1.3 
0.3 
dB 
requency 
Characteristics 
GrYN 
0000000055 
GYN(6 MHI)-GvNll 
MH.), 
SW=ON 
-2 
-0.1 
1 
dB 
itferential 
Gain 
DGN 
0000000055 
V(Yin)=O.5 
Vp-p, 
Staircase 
. 
SW=ON 
-8 
- 
8 
% 


ifferential 
Phase 
DPp 
0000000055 
V<Yi,,=O. 5 VP-P. 
Staircase 
• 
SW=ON 
-3 
0 
3 
deg 


BLN 
0000005055 
CD Voltage ; a, 
BLN=a-b 
nversion 
Black 
Level 
0000005000 
CD Voltage; 
b. 
0.59 
0.68 
0.77 
V 
BLN=a-b 


ersion 
BLK 
BLK 
0000005050 
CD Voltage; 
e, 
BLK=e-b 
-0.1 
0 
0.1 
V 


ohage Gain 
GR-Y 
0000005000 
V(R-Yin)= 
1 VP-P. 
IMHz 
-0.5 
0 
0.5 
dB 


BFRP 
0000005000 
@Voltage 
; d. 
BFRP=e-d 


135 
mV 
urst Level Non 
Inversion 
0000505000 
@Voltage 
; e. 
BFRP=e-d 
150 
165 


urst Level 
Inversion 
BFRN 
0005505000 
@Voltage 
; f. 
BFRN=f-.d 
-165 
-150 
-135 
mV 


oltage Gain 
GB-Y 
0000005000 
V(B-Yin)=} 
Vp-p, 
IMHz 
-0.5 
0 
0.5 
dB 


Level 
BFBP 
0000055000 
<V Voltage 
; g, 
BFBP=g-h 
urst 
Non 
Inversion 
<V Voltage 
; h. 
BFBP=g-h 
135 
150 
165 
mV 
0000555000 
urst Level Inversion 
BFBN 
0005555'000 
<VVoltage 
; i. 
BFBN=g-i 
-165 
-150 
-135 
mV 


Ter 


Ter 
Term 


Ter 
Ter 


Ter 


Term 


Ter 
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NJM2247A/B 


CONTROL 
PINS 
PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNITS 
~ 


araeter 
Output 
Level 
I 


on 
Inversion 


White 
Y 
Mpwy 
5550005500 
CD Voltage; 
A, 
Mpwy=A-V, 
482 
530 
583 
mV 


R-Y 
MpWR 
5550005500 
@Voltage;B, 
MpWR=B-V. 
-14 
0 
14 
mV 


B-Y 
MpWB 
5550005500 
(1) Voltage; 
C, 
MpWB=C-V, 
-12 
0 
12 
mV 


Yellow 
Y 
Mpyy 
5500005500 
CD Voltage; 
A, 
Mpyy=A-Vl 
427 
470 
517 
mV 


R-Y 
MpYR 
5500005500 
@Voltage;B, 
MpYR=B-V. 
22 
42 
62 
mV 


B-Y 
MpYB 
5500005500 
(1) Voltage; 
C, 
MpYB=C-V, 
-206 
-186 
-166 
mV 
Cyan 
Y 
Mpcy 
0550005500 
CD Voltage; 
A, 
Mpcy=A-V, 
335 
370 
410 
mV 


R-Y 
MpCR 
0550005500 
@Voltage;B, 
MpCR=B-V. 
-289 
-266 
-243 
mV 


B-Y 
MpCB 
0550005500 
(1) Voltage; 
C, 
MpCB=C-V, 
40 
63 
87 
mV 


Green 
Y 
MpGY 
0500005500 
CD Voltage; 
A, 
MpGy=A-V, 
285 
313 
334 
mV 


R-Y 
MPGR 
0500005500 
@ Voltage; 
B, 
MPGR=B-V. 
-243 
-224 
-205 
mV 


B-Y 
MPGB 
0500005500 
(1) Voltage; 
C, 
MPGB=C-V, 
-145 
-123 
-105 
mV 


Magenta 
Y 
MPMY 
5050005500 
CD Voltage; 
A, 
MPMy=A-Vl 
198 
218 
240 
mV 


R-Y 
MPMR 
5050005500 
@ Voltage; 
B, 
MPMR=B-V. 
205 
224 
243 
mV 


B-Y 
MPMB 
5050005500 
(1) Voltage; 
C, 
MPMB=C-V, 
105 
123 
145 
mV 
Red 
Y 
MPRY 
5000005500 
CD Voltage; 
A, 
MPRy=A-Vl 
145 
160 
176 
mV 


R-Y 
MPRR 
5000005500 
@Voltage;B, 
MPRR=B-V. 
243 
266 
289 
mV 


B-Y 
MPRB 
5000005500 
(Z)Voltage; 
C, 
MPRB=C-V, 
-87 
-63 
-40 
mV 


Blue 
Y 
MPBY 
0050005500 
CD Voltage; 
A, 
MPBy=A-Vl 
40 
58 
76 
mV 


R-Y 
MPBR 
0050005500 
@Voltage;B, 
MPBR=B-V. 
-62 
-42 
-22 
mV 


B-Y 
MPBB 
0050005500 
(1) Voltage; 
C, 
MPBB=C-V, 
166 
186 
206 
mV 
Black 
Y 
Mppy 
0000005500 
CD Voltage; 
A, 
MpPy=A-V, 
-20 
0 
20 
mV 


R-Y 
MpPR 
0000005500 
@Voltage 
; B, 
MpPR=B-V. 
-14 
0 
14 
mV 
B-Y 
MpPB 
0000005500 
(1) Voltage; 
C, 
MpPB=C-V, 
-12 
0 
12 
mV 


aracter 
Output 
Level 
2 


Inversion 


White 
Y 
MNWY 
5555005500 
CD Voltage; 
A, 
MNWY=A-V, 
482 
530 
583 
mV 
R-Y 
MNWR 
5555005500 
@Voltage;B, 
MNWR=B-V. 
-14 
0 
14 
mV 
B-Y 
MNWB 
5555005500 
(1) Voltage; 
C, 
MNWB=C-V, 
-12 
0 
12 
mV 
Yellow 
Y 
MNYY 
5505005500 
CD Voltage; 
A, 
MNYY=A-V, 
427 
470 
517 
mV 
R-Y 
MNYR 
5505005500 
@Voltage;B, 
MNYR=B-V. 
-62 
-42 
-22 
mV 
B-Y 
MNYB 
5505005500 
(1) Voltage; 
C, 
MNYB=C-V, 
166 
186 
206 
mV 
Cyan 
Y 
MNCY 
0555005500 
CD Voltage; 
A, 
MNCY=A-V, 
335 
370 
410 
mV 
R-Y 
MNCR 
0555005500 
@Voltage; 
B, 
MNCR=B- 
V. 
243 
266 
289 
mV 
B-Y 
MNCB 
0555005500 
(1) Voltage ; C, 
MNCB=C-V, 
-87 
-63 
-40 
mV 


Green 
Y 
MNGY 
0505005500 
CD Voltage ; A, 
MNGy=A-V, 
285 
313 
334 
mV 
R-Y 
MNGR 
0505005500 
@Voltage;B, 
MNGR=B-V. 
205 
224 
243 
mV 
B-Y 
MNGB 
0505005500 
(1) Voltage; 
C, 
MNGB=C-V, 
105 
123 
145 
mV 


Magenta 
Y 
MNMY 
5055005500 
CD Voltage; 
A, 
MNMy=A-Vl 
198 
218 
240 
mV 
R-Y 
MNMR 
5055005500 
@Voltage; 
B, 
MNMR=B-V. 
-243 
-224 
-205 
mV 
B-Y 
MNMB 
5055005500 
(1) Voltage; 
C, 
MNMB=C-V, 
-145 
-123 
-105 
mV 
Red 
Y 
MNRY 
5005005500 
CD Voltage ; A, 
MNRY=A-V, 
145 
160 
176 
mV 
R-Y 
MNRR 
5005005500 
@Voltage; 
B, 
MNRR=B-V. 
-289 
-266 
-243 
mV 
B-Y 
MNRB 
5005005500 
(1) Voltage; 
C, 
MNRB=C-V, 
40 
63 
87 
mV 
Blue 
Y 
MNBY 
0055005500 
CD Voltage ; A, 
MNBy=A-Vl 
40 
58 
76 
mV 
R-Y 
MNBR 
0055005500 
@Voltage 
; B, 
MNBR=B-V. 
22 
42 
62 
mV 
B-Y 
MNBB 
0055005500 
(1) Voltage; 
C, 
MNBB=C-V, 
-206 
-186 
-166 
mV 
Black 
Y 
MNPY 
0005005500 
CD Voltage'; A, 
MNPY=A-V, 
-20 
0 
20 
mV 
R-Y 
MNPR 
0005005500 
@Voltage 
; B, 
MNPR=B-V. 
-14 
0 
14 
mV 
B-Y 
MNPB 
0005005500 
(1) Voltage; 
C, 
MNPB=C-V, 
-12 
0 
12 
mV 


-------Nal,..AMJiDCo...lJrJ.-----5- 
141 


NJM2247A/8 


CONTROL 
PINS 
PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN.· 
TYP. 
MAX. 
UNITS 
(J)@®@@@@@@@ 


raeter Output Level I 


on Inversion 


White 
Y 
Mpwy 
5550005500 
CD Voltage; A. 
Mpwy=A-Y. 
630 
700 
770 
mY 
R-Y 
MpWR 
5550005500 
@Voltage;B. 
MpWR=B-Y, 
-14 
0 
14 
mY 
B-Y 
MpWB 
5550005500 
<V Voltage; C. 
MpWB=C-Y, 
-12 
0 
12 
mY 
Yellow 
Y 
Mpyy 
5500005500 
CD Voltage; A. 
Mpyy=A-Yl 
472 
525 
578 
mY 
R-Y 
MpYR 
5500005500 
@Voltage;B. 
MpYR=B-Y, 
13 
33 
53 
mY 
B-Y 
MpYB 
5500005500 
<V Voltage; C. 
MpYB=C-Y, 
-165 
-146 
-127 
mY 
Cyan 
Y 
Mpcy 
0550005500 
CD Voltage; A. 
Mpcy=A-Yl 
409 
455 
501 
mY 
R-Y 
MpCR 
0550005500 
@Voltage;B. 
MpCR=B-Y, 
-232 
-209 
-186 
mY 
B-Y 
MpCB 
0550005500 
<V Voltage; C. 
MpCB=C-Y, 
28 
50 
72 
mY 
Green 
Y 
MpGY 
0500005500 
CD Voltage; A. 
MpGy=A-Yt 
252 
280 
308 
mY 
R-Y 
MPGR 
0500005500 
@Voltage;B. 
MPGR=B-Y, 
-197 
-176 
-155 
mY 
B-Y 
MPGB 
0500005500 
<V Voltage; C. 
MPGB=C-Y, 
-117 
-97 
-77 
mY 
Magenta 
Y 
MPMY 
5050005500 
CD Voltage; A. 
MPMy=A-Yl 
378 
420 
462 
mY 
R-Y 
MPMR 
5050005500 
@Voltage;B. 
MPMR=B-Y, 
155 
176 
197 
mY 
B-Y 
MPMB 
5050005500 
<V Voltage; C. 
MPMB=C-Y, 
77 
97 
117 
mY 
Red 
Y 
MPRY 
5000005500 
CD Voltage; A. 
MPRy=A-Yl 
220 
245 
270 
mY 
R-Y 
MPRR 
5000005500 
@Voltage;B. 
MPRR=B- 
Y, 
186 
209 
232 
mY 
B-Y 
MPRB 
5000005500 
<V Voltage; C. 
MPRB=C-Y, 
-72 
-50 
-28 
mY 
Blue 
Y 
MPBY 
0050005500 
CD Voltage; A. 
MPBy=A-Yt 
156 
175 
194 
mY 
R-Y 
MPBR 
0050005500 
@Voltage;B. 
MPBR=B-Y, 
-53 
-33 
-13 
mY 
B-Y 
MPBB 
0050005500 
<VVoltage; 
C. 
MPBB=C-Y, 
127 
146 
165 
mY 
Black 
Y 
MpPY 
0000005500 
CD Voltage; A. 
MpPy=A-Y. 
-20 
0 
20 
mY 
R-Y 
MpPR 
0000005500 
@Voltage;B. 
MpPR=B-Y, 
-14 
0 
14 
mY 
B-Y 
MpPB 
o 0 0 0 0 0 55 
0 0 
<VVoltage; 
C. 
MpPB=C-Y, 
-12 
0 
12 
mY 
racter Output Level 2 


nversion 
White 
Y 
MNWY 
5555005500 
CD Voltage; A. 
MNWy=A-Y. 
630 
700 
770 
mY 


R-Y 
MNWR 
5555005500 
@Voltage; 
B. 
MNWR=B-Y, 
-14 
0 
14 
mY 
B-Y 
MNWB 
5555005500 
<V Voltage; C. 
MNWB=C-Y, 
-12 
0 
12 
mY 
Yellow 
Y 
MNYY 
5505005500 
CD Voltage; A. 
MNyy=A-Y. 
472 
525 
578 
mY 
R-Y 
MNYR 
5505005500 
@Voltage; 
B. 
MNYR=B-Y, 
-53 
-33 
-13 
mY 
B-Y 
MNYB 
5505005500 
<V Voltage; C. 
MNYB=C-Y, 
127 
146 
165 
mY 
Cyan 
Y 
MNCY 
0555005500 
CD Voltage; A. 
MNCy=A-Y. 
409 
455 
501 
mY 
R-Y 
MNCR 
0555005500 
@Voltage;B. 
MNCR=B-Y, 
186 
209 
232 
mY 
B-Y 
MNCB 
0555005500 
<V Voltage; C. 
MNCB=C-Y, 
-72 
-50 
-28 
mY 
Green 
Y 
MNGY 
0505005500 
CD Voltage; A. 
MNGy=A-Y. 
252 
280 
308 
mY 
R-Y 
MNGR 
0505005500 
@Voltage;B. 
MNGR=B-Y, 
155 
176 
197 
mY 
B-Y 
MNGB 
0505005500 
<VVoltage; 
C. 
MNGB=C-Y, 
77 
97 
117 
mY 
Magenta 
Y 
MNMY 
5055005500 
CD Voltage; A. 
MNMy=A-Y. 
378 
420 
462 
mY 
R-Y 
MNMR 
5055005500 
@Voltage;B. 
MNMR=B-Y, 
-197 
-176 
-155 
mY 
B-Y 
MNMB 
5055005500 
<V Voltage; 
C. 
MNMB=C-Y, 
-117 
-97 
-77 
mY 
Red 
Y 
MNRY 
5005005500 
CD Voltage; A. 
MNRy=A-Y. 
220 
245 
270 
mY 
R-Y 
MNRR 
5005005500 
@Voltage; 
B. 
MNRR=B-Y, 
-232 
-209 
-186 
mY 
B-Y 
MNRB 
5005005500 
<VVoltage; 
C. 
MNRB=C-Y, 
28 
50 
72 
mY 
Blue 
Y 
MNBY 
0055005500 
CD Voltage; A. 
MNBy=A-Y. 
156 
175 
194 
mY 
R-Y 
MNBR 
0055005500 
@Voltage;B. 
MNBR=B-Y, 
13 
33 
53 
mY 
B-Y 
MNBB 
0055005500 
<V Voltage; 
C. 
MNBB=C-Y, 
-165 
-146 
-127 
mY 
Black 
Y 
MNPY 
0005005500 
CD Voltage; 
A. 
MNPy=A-Y. 
-20 
0 
20 
mY 
R-Y 
MNPR 
0005005500 
@Voltage;B. 
MNPR=B-Y, 
~14 
0 
14 
mY 
B-Y 
MNPB 
0005005500 
<VVoltage; 
C. 
MNPB=C-Y, 
-12 
0 
12 
mY 
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PIN 
PINNa. 


FUNCTION 
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PIN 


FUNCTION 


f::\ ... J~~.j 
~ 
..~ 


PIN 


FUNCTION 


15 
Clamp 
Pulse 


Inversion 
Set up 


Correction 
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• 
INFORMATIONS 
Following 
four points 
are the outstanding 
function 
of the NJM2247 A/B. 
These functions 
are to go through 
three input 
(Y, R-Y, 
B-Y) signals 
control 
by ten control 
pins. 
l. 
Color 
Superimpose 


DC level of each equivalent 
colors 
shall 
be supplied 
to Y, R- Y and 
B-Y inputs. 
2. 
Burst 
Flag 
Insertion 
150 mV burst 
flag shall 
be added 
to R- Y, B-Y input 
signals. 
Burst flag is selected 
by tbe NTSc/pAL 
switch. 
3. 
C Inversion 
The color 
phase of the picture 
shall 
be inverted 
for one hundred 
and eighty degrees. The color 
phase of the imposed 
character 
shall 
not be altered. 
This function 
shall 
be proceeded 
when inverting 
the burst 
flag, and at the same time, the 
imposed 
character 
level shall 
be inverted 
too. 
4. 
Y Inversion 
It is the brightness 
level inversion. 
The imposed 
character 
color shall not be changed. 
This function 
shall be proceeded 
the switching 
Y signal 
output 
to the inverter 
side. 


~ 


Y 


Matrix 


R-Y 
Input 


Circuit 
B-Y 


Pick up Tube 


R 


G 


B 


NTSC/PAL 
Switch 


C Inversion 


Y 
Inversion 


• APPLICATION NOTES 
I/O Explanation 
• 
Supply Voltage 
V· 
5V 
0 


GND 
(j]) 


• 
Input Signals 
Y 
0.7 Vp.p 
CUi 


R-Y 
1.0 Vp.p 
® 


B-Y 
0.7 Vp.p 
® 


• Output Signals 
Y 
0.7 Vp.p 
CD 
R-Y 
1.0 Vp.p 
® 


B-Y 
0.7 Vp.p 
(J) 
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• 
APPLICATION NOTES 
I/O Explanation 
• 
Control 
Pin Low=OV, 
HIGH=5V 


RQ) ] 
G@ 
Superimposed 
color adjustment 
Ba> 


Clamp Pulse 
(j) ] 
Character 
Pulse @ 
. 
. 
HBF Pulse 
© 
Y, R-Y, B-Y sIgnal process pulse Input 


BLK Pulse 
@ 


C Inversion 
@ ] 
Y Inversion 
@ 
Color difference, brightness inverting pin 


• 
Adjusting 
Pin (Normally 
open ~ 
non adjustment) 


BF level 
(j) 
Burst flag insert level adjusting pin. 


Inversion set up correction 
@ 
Y inversion signal level adjusting pin. 


Input 
Signal 
Superimposed 
color 
level shall 
be determined 
by the following 
standard 
signal 
level. 


Y 
0.7Vp.p 


R-Y 
l.OVp-p 
B-Y 
0.7Vp.p 
The character 
output 
standard 
level on the specification 
shall 
be determined 
through 
calculation 
out 
of 75 % of 


superimposed 
color 
level. 


(In order 
to avoide 
the clipping 
of the encoding 
signal, 
the character 
output 
level is determined 
to lower 
level) 


• The character 
output 
level converting 
expression 
The basic expression 
ER-Ey 
=0.70ER-0.59Eo-0.IIEB 


EB- Ev = -0.30ER 
-0.59& 
+0.89EB 
Ey =0.30ER +0.59EG 
+0.11 EB 


From 
standard 
level and practical 
input 
level, each color 
signal 
level imposed 
in R-Y, B-Y and Y signals 
are 
as in the following. 
VR.V =0.75 X I [VP.p] X ER.V/l.4 


=0.375ER -0.316Eo-0.059EB 
VB-V =0.75 xO.7[Vp.p] 
X EB-V/1.78 


= -0.088ER 
-0.174EG 
+0.263EB 


Vv =0.158ER+0.31O&+0.058EB 
(ER, Eo, EB l;J:, LOW 0, HIGH 
I) 


2. 
Clamp 
Pulse 
During 
the interval 
of blanking, 
input the pulse through 
clamp 
pulse pin ® the blanking 
level (0 level) of input signal 


(Y, R- Y, B-Y) is to be fixed at the bias point 
within 
the Ie. 


Note) 
The pulse 
width 
of clamp 
pulse 
shall 
be set more than 
A version 
6 J.ls and B version 
3 J.ls. (see figure 
2) 


I 
IH 
r 
I" 
• 1 
I 
1 
I 
I 


*_T_cl_a_m_p 
n_:_: 
_ 
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3. 
Character 
Color 
Adjustment 
Superimposed 
color adjustment 
of the character 
can be determined 
in eight different 
colors, 
by choosing 
R, G, B input 
levels. 


R 
G 
B 
COLOR 


5 
5 
5 
White 


5 
5 
0 
Yellow 


0 
5 
5 
Cyan 


0 
5 
0 
Green 


5 
0 
5 
Magenta 


5 
0 
0 
Red 


0 
0 
5 
blue 


0 
0 
0 
Black 


4. 
Character 
Insertion 
Pulse 
informations 
from outside 
character 
generater 
shall 
be given input 
at the character 
pulse 
pin @. During 
the 
period 
of pulse 
process, 
the selected 
color 
level shall 
be inserted 
into 
each Y, R- Y, B-Y. 


5. 
Burst 
Flag 
Insertion 
Inputting 
burst 
period 
pulse 
at the HBF 
pin @, the burst 
flag (I50mV) 
can be inserted 
in the B-Y, R-Y signals. 
At 
the same time, by putting 
NTSC/PAL 
switch 
~, 
the burst 
flag can be altered 
to NTSC 
or PAL 
system. 


NTSC/PAL 
SWITCH(jJ) 


LOW 0 V (PAL) 
HIGH SV (NTSC) 


R-Y Signal 
B-Y Signal 
+ISOmV 


-I50mV 


iA- 


1 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


I~'I 
I 


I 
I 
I 
I 
: 
1H 
I 
I 
•• I 
I 


II 
II 
II 
II 
II 
II 
11 
II 
II 
II 
II 
II 
II 
1J1ll 11 rU1 ~i 
"vu vrIf lMJ 
V1pSOmV 
II 
II 
II 
II 
UU: 
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6. 
C Inversion 
The color 
phase 
of the picture 
shall 
be inverted 
for one hundred 
and eighty degrees setting 
C inversion 
pin @. It is 
applied 
that 
the 
reference 
signal 
(burst 
flag) 
shall 
be inverted 
into 
one 
hundred 
and 
eighty 
degrees 
at the time 
of 


de-eoding. 


Superimposed 
character 
color 
do not change 
at the picture 
inversion. 


C INVERSION 
PIN @ 


LOW 
OV 
HIGH 
5V 


7. 
Y Inversion 
The brightness 
of the picture 
shall 
be inverted 
by setting 
Y inversion 
pin @. It is that 
Y signal 
shall 
be inverted 
by 
the inverter, 
and then 
blanking 
period 
signal 
shall 
be adjusted 
to the black 
level with blanking 
pulse. 


8. 
Adjusting 
pin 


(I) 
BF Level Pin (j) 
It is the burst flag minor 
adjusting 
pin. The burst level shall be adjusted 
at the open voltage, 
0.3V level adjustment. 


Therefore, 
the most recommended 
on operation 
with the open condition, 
as it has been controlled 
at 135 to 165 
mV (burst 
level) on specification. 


(2) Inversion 
Set Up Correction 
Pin @ 


It is the minor 
adjusting 
pin of Y inversion 
signal 
level. The inverting 
black 
level shall 
be adjusted 
at the open 


voltage, 
1.8 V level adjustment. 
Therefore, 
the most recommended 
on operation 
with the open condition, 
as it has 


been controlled 
with 0.59 to 0.77 V (inverting 
black 
level) on specification. 
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9. 
Pulse Timing 
The 
pulse 
input 
timing 
should 
be proceeded 
as in the 
following. 


I 
• 
I 
I 
I 


-------..1- 
l 


BLK 
. 
, 
--==- 


BLK Period 
I 


I 
I 


I 
I, 


----------- 
..... 
-=L 
I 
I 
I 


-+------L.-.JU 
':I L 


Character 
Pulse 


(CASE 
BY 
CASE) 
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• 
GENERAL DESCRIPTION 
The NJM2248 
is 3-input video switch for video and audio signal. 
Two input terminals have sink-chip clamp function and so it is applied 


to fixed DC level of video sighal. The other input terminal is transistor 
base input for luminant 
signal and so luminant 
level may be easily 
fixed by outer circuit. Its operating supply voltage range is 4.75 to l3V 
and bandwidth is IOMHz. Cross-talk is 70dB (at 4.43MHz). 


• 
FEATURES 
• 
Operating Voltage 
(+4.75V-+I3V) 


• 
3 Input-I Output 


• 
Internal Clamp Function (V'NI, V'N2) 


• 
Internal Luminance Signal Control Function (V'N3) 


• 
Cross-talk 7OdB(at4.43MHz) 


• 
Wide Frequency Range 


• 
Package Outline 
D1P8,DMP8, SIP8, (SSOP8) 


• 
Bipolar Technology 


• 
APPLICATION 
• 
VCR, Video Camera, AV-TV, Video Disc Player 


PIN 
FUNCTION 


1. 
V,N 1 


'2. 
SWI 
3. 
V,N2 
4. 
SW2 
5. 
V'N3 
6. 
V+ 


7. 
VOUT 
8. 
GND 


IJM2248D 
IJM2248M 
IJM2248V 


SW 
I 
SW2 
OUTPUT SIGNAL 


L 
L 
V,N1 


H 
L 
V,N2 


LlH 
H 
V,N3 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
15 
V 


Power Dissipation 
Po 
(DIPS) 
500 
mW 


(DMPS) 
300 
mW 
, 
(SSOPS) 
250 
mW 


(SIPS) 
SOO 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
5upply 
Voltage 
V+ 
4.75 
- 
13.0 
V 


Operating 
Current 
Icc 
SI =52=S3=S4=S5= 
I 
- 
10.5 
14.0 
mA 


Voltage 
Gain 
Gv 
V,=2.5Vp.p.lOOkHz. 
Yo/V, 
-0.5 
- 
+0.5 
dB 


Frequency 
Characteristics 
Gr 
V,=2.0Vp.p, 
Vo(lOMHz)!Vo(lOOkHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
Y,=2Vp.p, 
Staircase 
Signal 
- 
0 
- 
% 


Differential 
Phase 
DP 
V,=2Vp.p, 
Staircase 
Signal 
- 
0 
- 
deg 


Cross-talk 
CT 
Vt=2.0Vp.p, 
4.43MHz, 
Yo/V, 
(note 
I) 
- 
-70 
- 
dB 


Switch 
Change 
Voltage 
VCH 
All 
inside 
SW: ON 
2.4 
- 
- 
V 


VCl 
All 
inside 
SW: OFF 
- 
- 
O.S 
V 


Output 
Impedance 
Ro 
- 
10 
- 
0 


(Note 
I) : Tested 
on 
all combination 
except 
three 
below. 


a) SI =2, 
S4=S5= 
I 
b) S2=2, 
54=2, 
S5= 
I 
C) S3=2, 
S5=2 


(Note 
2) : Unless 
specified, 
tested 
with 
VBIAS=3V. 


(Note 
3) : If it is not 
shown 
about 
switch 
condition, 
it is tested 
on three 
condtion 
below. 


a) SI=2, 
52=S3=S4=S5=1 
b) 51=1, 
S2=2, 
S3=1, 
54=2, 
S5=1 
c) SI=52=1, 
S3=2, 
S4=1 
or 2, S5=2 


(Note 
4) : Clamp 
voltage 
of Vinl 
and 
Vin2 
is about 
2/5 
of supply 
voltage 
(about 
2.0V 
if V+=5V). 


r---- 
-------, 
I 
I 
I 
r 
I 
I 
I 


I 
I 
I 


1 
J;c 


I 
I 
L 
J 
LPF 


VB1AS 
(V IN 3 DC level 


adjustment) 
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SWI 
i~~ 


13kO 


2 
SW 1 
6 
Y+ 


l.1mA 
9kO 


v+ J1 


2000 


3 
YIN2 
7 
YOUT 
VOUT 
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• 
GENERAL DESCRIPTION 
The NJM2249 
is 3-input video switch for video and audio signal. 
One input terminals has sink-chip clamp function and so it is applied to 
fixed DC level of video sighal. Two other input terminals are transistor 
base input for luminant 
signal and so luminant 
level may be easily 
fixed by outer circuit. Its operating supply voltage range is 4.75 to BV 
and bandwidth is IOMHz. Cross-talk is 70dB (at 4.43MHz). 


• 
FEATURES 
• 
Operating Voltage (V+=+4.75V-+13V) 
• 
3 Input-l Output 
• 
Internal Clamp Function (VINI) 
• 
Internal Luminance Signal Control Function 
(VIN2,VIN3) 
• 
Cross-talk 7OdB(at4.43MHz) 
• 
Wide Frequency Range 
• 
Package Outline DIP8, DMP8. SIP8. SSOP8 
• 
Bipolar Technology 


• 
APPLICATION 
• 
VCR, Video Camera, AV-TV, Video Disc Player 


PIN 
FUNCTION 
1. VIN1 
2. 
SWI 
3. VIN2 
4. 
SW2 
5. VIN3 
6. 
V+ 
7. 
VOUT 
8. 
GND 
NJM2249D 
NJM2249M 
NJM2249V 


SW 
J 
SW2 
OUTPUT 
SIGNAL 


L 
L 
VIN1 


H 
L 
YIN2 


LIH 
H 
YIN3 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
15 
V 


Power Dissipation 
PD 
(DIPS) 
500 
mW 


(DMPS) 
300 
mW 


(SSOPS) 
250 
mW 


(SIPS) 
SOO 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply 
Voltage 
V+ 
4.75 
- 
13.0 
V 


Operating 
Current 
Icc 
SI =S2=S3=S4=S5= 
I 
- 
10.5 
13.0 
mA 


Voltage 
Gain 
Gv 
V,=2.5Vp.p, 
100kHz, 
Yo/V, 
-0.5 
- 
+0.5 
dB 


Fequency 
Characteristics 
Gr 
V,=2.0Vp.p, 
Vo(IOMHz)/Vo(lOOkHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
V,=2Vp.p, 
Staircase 
Signal 
- 
0 
- 
% 


Differential 
Phase 
DP 
V,=2Vp.p, 
Staircase 
Signal 
- 
0 
- 
deg 


Cross-talk 
CT 
V,=2.0Vp.p, 
4.43MHz, 
Vo/V,(note 
I) 
- 
-70 
- 
dB 


Switch 
Change 
Voltage 
VCH 
All 
inside 
SW: ON 
2.4 
- 
- 
V 


VCL 
All 
inside 
SW: OFF 
- 
- 
O.S 
V 


Output 
Impedance 
Ro 
- 
10 
- 
{} 


(Note 
I): 
Tested 
on all combination 
except 
three 
below. 


a) SI =2, 
S4=S5= 
I 
b) S2=2, 
S4=2, 
S5= 
I 
c) S3=2, 
S5=2 


(Note2) 
: 
Unless 
specified, 
tested 
with 
V8'ASI =V8'AS2=3V. 


(Note 
3): 
If it is not 
shown 
about 
switch 
condition, 
it is tested 
on three 
condition 
below. 


a) SI =2, 
S2=S3=S4=S5= 
I 
b) SI = I, S2=2, 
S3= 
I, S4=2, 
S5= 
I 
c) SI =S2= 
I, S3=2, 
S4= 
I or 2,S5=2 


(Note 
4) : 
V'NI 
clamp 
voltage 
is about 
2/5 
of supply 
voltage 
(about 
2.0V 
if V+=5V). 


r-----------l 
I 
I 
I 
, 


I 
, 
r ~ IOOQ 
C~20pF 


VB1AS2 


(V'N 3 DC 
level 
adjuSlment) 


I 
I, 


J;C 
i 


I 
I 
L 
J 
LPF 


VBJAsl 


(V'N 2 
DC 
level 
adjuSlment) 
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• 
GENERAL DESCRIPTION 


NJM2252 
is the 
IC that 
has 
been 
developed 
for VCR 
application, 


which 
has 
the 
super-impose 
function 
as well 
as the 
function 
to drive 


the S- VHS, 
S-output 
pin by pUlling 
the external 
transistor. 


NJM2252 
has 
Y signal 
pin 
and 
C singal 
pin 
of each 
independent 


circuit 
in it. Y signal 
line is selectable 
of 4 inputs, 
and C signal 
line 
is 


selectable 
of 3 inpots, 
each 
by the inside 
switches. 


Further 
more, 
it has 
function 
to adjust 
the output 
level 
of S- VHS, 


Spin. 


• 
FEATURES 
• 
9V spec, (Recommended 
operational 
voltage 
range 
8.6-9.4V) 


• 
Voltage gain can be controlled 
by the external 
resistor 
(Typ. ±3dB) 


• 
Wide band (Y signal line IOMHz, C signal line 8MHz) 


• 
Output sag. correction 
circuit incorporated 
(Y signal line) 


• 
Video switch incorporated 
(Y signal line 4 input, C signal line 3 input) 


• 
Clamp circuit (Y signal line) Bias circuit (C signal line) incorporated 


• 
Package 
Outline 
SDIP20 


• 
Bipolar Technology 


• 
APPLICATION 
• 
VCR 
(Correspond 
to S-VHS) 


• 
Laser 
Disc 


PIN NO. 
FUNCTION 
PIN NO. 
FUNCTION 


I 
SWI 
12 
Y Line Sag Correction 
Pin 


2 
GND 
(Y Line) 
13 
GND 
(C Line) 


3 
Y Line Input 
Pin 
14 
NC 
4 
V' 
(L Line) 
15 
C Line Output 
Pin 


5 
Y Line Input 
Pin 3 
16 
c Line Gain 
Control 


6 
Clamp 
SW 
17 
c Line Input 
Pin 3 


7 
Y Line Input 
Pin 
18 
SW 2 


8 
SW 3 
19 
C Line Input 
Pin 


9 
Y Line Input 
Pin 4 
20 
NC 


10 
Y Line Gain 
Control 
21 
V' 
(C Line) 


II 
Y Line Output 
Pin 
22 
C Line Input 
Pin 
I 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNITS 


Supply 
Voltage 
Range 
V' 
8.6 
9.0 
9.4 
V 


Y Signal 
Input 
Amlitude 
Range 
Y'N 
- 
- 
3.0 
Vp.p 


Y Signal 
Output 
Amplitude 
Range 
YOUT 
- 
- 
3.0 
Vp.p 


C Signal 
Input 
Amplitude 
Range 
CIN 
- 
- 
2.0 
Vp.p 


C Signal 
Output 
Amplitude 
Range 
COUT 
- 
- 
2.5 
Vp.p 


Gain 
Control 
Voltage 
Range 
TPIO, 
TP21 
Input 
Voltage 
2.0 
- 
3.0 
V 
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• BLOCK DIAGRAM 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
12 
V 


Power Dissipation 
PD 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tslg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
4pin, 21pin Sink Current 
25 
37 
45 
mA 


Input 
Open 
Voltage 
Vif 
TPI, 
TP2: Measurement 
4.0 
4.1 
4.2 
V 


Output 
Open 
Voltage 
Voy 
3.60 
3.95 
4.30 
V 


Output 
Offset Voltage 
I 
Vory 
TPI, 
2.2: 5V, TP5:Measurement 
-20 
- 
20 
mV 


Output 
Offset Voltage 
2 
Vory 
TPI,4: 
5V. TP5: 
Measurement 
-10 
20 
50 
mV 


Clamp 
Sink Current 
Ii 
Ve: 
5V, SW4: 2 Measurement 
0.8 
1.0 
1.2 
mA 


Voltage 
Gain 
Gvyl 
YIN: IMHz 
CW 
wave, YOUT: 2.0Vp.p 
-0.5 
0.5 
1.5 
dB 


Voltage 
Gain 
Variable 
Width 
Gvy 
YIN: IMHz 
CW 
Wave, 
YOUT: 2.0Vp.p 
-2.0 
- 
2.0 
dB 


Frequency 
Gain 
Gry 
lOMHz/IMHz 
-1.0 
- 
1.0 
dB 


Sag Gain 
Gys 
TPI6: 
lOOkHz,50mVp.p 
VOUT: Measurement 
15 
20 
- 
dB 
Differential 
Gain 
DG 
Y OUT:2.0V p.p Standard 
Stairecase 
Signal 
- 
1.0 
3.0 
% 


Differential 
Phase 
DP 
Y OUT:2.0V p.p Standard 
Stairecase 
Signal 
- 
1.0 
- 
deg 


Crosstalk 
CTy 
YIN: 4.43MHz, 
2.0Vp.p CW Wave 
Input 
- 
-70 
-- 
dB 
Output 
Impedance 
Roy 
- 
6 
- 
n 


Input 
Open 
Voltage 
Vie 
TP6. 
TP7: Measurement 
3.9 
4.1 
4.3 
V 
Output 
Open 
Voltage 
Voc 
TP21: 
2.5V 
5.05 
5.35 
5.65 
V 
Output 
Offset Voltage 
Vofe 
TP6. 
7. 8: 5.0V. TP9: 
Measurement 
-SO 
- 
SO 
mV 
Voltage 
Gain 
Gvel 
CIN: IMHz 
CW 
Wave, 
CoUT: 2Vp.p 
6.0 
7.0 
8.0 
dB 
Voltage 
Gain 
Variable 
Width 
Gve 
CIN: IMHz 
CW 
Wave, 
CoUT: 2Vp.p 
4.5 
- 
8.5 
dB 
Frequency 
Gain 
Gfe 
8MHz/IMHz 
-1.0 
- 
1.0 
dB 
Crosstalk 
Ctc 
CIN: 4.43MHz, 
1.0Vp.p CW 
Wave 
Input 
- 
-70 
- 
dB 
Input 
Impedance 
Rie 
19pin. 22pin 
Input 
Impedance 
II 
15 
19 
n 
Output 
Impedance 
Roc 
- 
6 
- 
n 


Control 
On Voltage 
Vel 
Inner 
Switch 
on Level Guarantee 
2.5 
- 
- 
V 


Control 
Off Voltage 
Ve2 
Inner 
Switch Off Level Guarantee 
- 
- 
1.5 
V 
Key Clamp 
Control 
Voltage 
Vc3 
I Pin Threshold 
Voltage 
1.5 
2.0 
2.5 
V 
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C'N 


TP21 


2k 
TP20 
TPI9 
15k 
TPI8 
Vc 
15k 
TPI7 
15k 
TPI6 


CoUT 


YOUT 


TPI5 
15k 
TP14 
15k 
TPI3 
15k 
TPI2 
15k 
TPII 
2k 


TPIO 


V'N 


SWI 
SW2 
SW3 
Y LINE OUTPUT 
C LINE OUTPUT 


L 
L 
L 
Yinl 
Cinl 


H 
L 
L 
Yin2 
Cin2 
. 
H 
L 
Yin3 
Cin3 


L 
L 
Cinl 


H 
L 
H 
Yin4 
Cin2 


* 
H 
Cin3 
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PIN 
PIN NAME 
SYMBOL 
FUNCTION 


I 
SWI 
SWI 
Video switch channel 
change 
over input. 


The L level is identified 
to be input 
when being 
left on at open state. 


2 
GND 
(Y Line) 
GNDY 


3 
Y Line Input 
Pin 
Yinl 
Video signal 
input 
pin (Y line) 
Key Clamp 
circuit 
internalized. 


The clamp 
function 
goes on when the key clamp 
is on H timing. 
Kyed clamp 
at L position 
indicates 
the normal 
sink chip clamp 
on operatior. 


The clamp 
voltage 
is about 
4.1V. 


4 
Vcc 
(Y Line) 
Y line alone 
can 
not 
be used when C line 
supply 
voltage 
is off 
state. 


5 
Y Line Input 
Pin 3 
Yin 3 
Video signal 
input 
pin (Y line) 
The 
IC does not have bias or clamp 
function 
circuit 
in ir, and 
its easy to have the 


external 
circuit, 
of the brightness 
level setting. 
It is most suitable 
for superinpose 
input. 


6 
Clamp 
Switch 
Yin3 
In case of L level, the sink chip clamp, 
Yinl, 
Yin2 on operation. 


In case of H level, Yin 1, Yin2 
become 
the clamp 
voltage 
compulsory. 
If the kye clamp 
function 
is not used, apply 
it with the L level on fixed condition. 


7 
Y Line Input 
Pin 2 
Yin2 
Video signal 
input 
pin (Y line) 
Key clamp 
circuit 
internalized. 
The clamp 
function 
goes on when the key clamp 
is on H timing. 


Keyed clamp 
at L position 
indicates 
the normal 
sink chip clamp 
on operatior. 


The clamp 
voltage 
is about 
4.1 V. 


8 
SW3 
SW3 
Video switch channel 
change 
over input. 


The 
L level is identified 
to be input 
when being 
left on open 
state. 


9 
Y Line Input 
Pin 4 
Yin4 
Video 
signal 
input 
pin (Y line) 


The 
IC does not have bias or clamp 
function 
circuit 
in it, and 
its easy to have 
the 


external 
circuit 
of the brightness 
level setting. 
It is most suitable 
for superimpose 
input. 


10 
Y Line Gain 
Control 
GAIN 
Y 
Y Line voltage 
gain can be adjusted 
when 
input 
of 2.0-3.0V. 


2.0V input, 
at gain min. (-3.OdB) 


3.0V input 
at gin max. (+3.OdB) 
In order 
to set the gain within 
the IC, the gain control 
circuit 
compares 
the voltage 
(Typ 
2.5V), the one which 
was decided 
by the resistance 
the voltage 
(Typ 
2.5V), the 


one which was decided 
by the resistance division, 
and the gain control 
pin voltage, and 
then it is advisable 
to apply 
voltage 
on the gain control 
pin after the process 
of the 


resistance 
division 
of the supply 
voltage. 


11 
Y Line Output 
Pin 
Yout 
Its the Y line video signal output 
pin. It can drive 750 
line when connecting 
25C945 


& 2SCI815 
directly. 
No sag output 
can be performed 
by applying 
Y line sag correction 
at 12 pin. 


12 
Y Line Sag Correcting Pin 
Y SAGU 
In case when applying 
as 750 
driver 
by connecting 
2SC945 
to Your, the sag can be 
generated 
by output 
coupling 
capacitance 
and 
load 
resistance. 


The 
output 
included 
the sag, 
when 
once 
again, 
being 
input 
at sag correctinn 
pin 


through 
coupling 
capacitance, 
and it can be done to take out the output 
from Y out 
in which 
that there is no sag at all. 


In case when the sag correction 
function 
is not required 
on operation, 
it is advisable 


to use it by connecting 
11 pin directly. 
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PIN 
PIN NAME 
SYMBOL 
FUNCfION 


13 
GND 
(C Line) 
GNDC 


14 
NC 


15 
CLine 
Output 
Pin 
Cout 
It's the C line video signal 
output 
pin. 


It can drive 750 
line when connecting 
2SC945 & 2SC 1815 directly. 


16 
C line Output 
Pin 
GAIN 
C 
C line voltage 
gain can be adjusted 
when 
input 
2.0-3.0Y. 


2.0Y input 
at gain min. (+3.OdB) 


3.0Y input 
at gain max. (+9.OdB) 
In order 
to set the gain within 
the IC, the gain control 
circuit 
compares 
the voltage 
(Typ 2.5Y), the one which was decided 
by the resistance division, 
and the gain control 


pin voltage, 
and then it is advisable 
to apply voltage on the gain control 
pin, after the 


process 
of resistance 
division 
of the supply 
voltage. 


17 
C Line Input 
Pin 3 
Cin3 
Video 
signal 
input 
pin (C line) 
The 
IC does 
not 
have 
bias or clamp 
function 
circuit 
in it, and 
it's easy to set the 


brightness 
level with the external 
circuit. 
It is most suitable 
for superimpose 
input. 


18 
SW2 
SW2 
The 
L level is identified 
to be input 
when 
being left on open state. 


19 
C Line Input 
Pin 2 
Cin2 
Video signal 
input 
pin (C line) 
The bias voltage 
is about 
4.1 Y, and the input 
impedance 
is about 
15KO 


20 
NC 


21 
Y+ (C Line) 
Y+ C 
C line alone can not be used while the Y line supply 
voltage 
is ofT state. 


22 
C Line Input 
Pin 
I 
Cinl 
C line Input 
Pin 
I. Video signal 
input 
pin (C line) 


Bias voltage 
is about4.IY, 
input 
impedance 
is about 
15KO 
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Input 
Open 
Voltage 
Viy 
L L 
L L L 
L L L L L L 
Type I: Measurement 


H L 
L L L L L L L L 
L 
TP2: 
Measurement 


Output 
Open 
Voltage 
Voy 
L L 
L L L L 
L L L L L 
TPS: Measurement 


Output 
Offset Voltage 
I 
Vory 
L L L L L 
L L 
L L L L 
TPI, 
2, 3: SV TPS: Measurement--+ V I 


H L L L L L 
L L 
L L 
V2--+ 


LH 
L L L L 
L L L L 
V3--+ 


Vory=V2-Vl 
} 
Vory=V=-V2 
Judgment 


Vory=V3-V2 


Output 
offset Voltage 
2 
Vory 
L 
L L L L 
L L 
L L L L 
tpl, 
4: Sv 
tpS: Measurement 
V 1--+ 


L 
L H L L L L L 
L L L 
V4--+ 


Vory=V4-Vl 
Judgment 


Clamp 
Sink Current 
Ii 
L L H L L L L L 
L L L 
CD pin Sink Current 


L L H 
L L L L L L 
L L 
Ci) pin Sink Current 


Voltage 
Gain 
Width 
Gvyl 
L 
L L L H L L L 
L L L 
At left four switch condiiions 


H L L L LH 
L 
L L L L 
TpIO: 2.SV voltage 
gain--+Gvl 


LH 
L 
L L L H 
L L L L 
TPIO: 
2.0V voltage 
gain--+Gv2 


L L H L L L LH 
L L L 
TPIO: 
3.0V voltage 
gain--+Gv3 


Gvy=GV2-Gvl 
} 


Gvy=Gv3-Gvl 
Judgment 


Frequency 
Gain 
Gry 
L 
L L L H L 
L L L L 
L 
At left four switch 


H L 
L L L H L L LI L L 
Y INIMHz voltage 
gain--+Gv4 


L H L L L 
L H L L L L 
YIN IOMHz voltage 
gain-+GvS 


L L H L L L 
L H L L L 
Gry=gVS-Gv4 
Judgment 


Sag Gain 
Gys 
L L 
L L L L 
L L L L L 
SWI3: 
OFF 
TPI6: 
100kHz, sOmvp.p inputYOUT:Measure- 


ment 


Y OUT/ SOmV pp Judgment 


Differential 
Gain 
DG 
L L L L H L L L L L L 
Yout: 2.Ovp.pStandard 
Staircase 
Signal 


H L L 
L L H L L L 
L L 
Judgment 
at left four switch conditions 


LH 
L L L L H L L 
L L 


L L H L L L L H L 
L L 


Differentia', 
Phase 
DP 
L L L LlL 
L L L 
L L L 
Y OUT:2.0V p.p Standard 
Staircase 
Signal 


H L L L L H L L 
L L L 
Judgment 
at left four switch conditions 


LH 
L L L L H L 
L L L 


L L H L L L L H L L L 
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PARAMETER 
SYMBOL 
TEST 
CONDITION 
I 
2 
3 
4 
5 
6 
7 
890 
I 


Crostalk 
CTy 
H L L L H L L L L 
L L 
Judgment 
by left 12 switch conditions 


L H L L H L L L L L L 
Y,N: 4.43MHz, 
2.0Vp.p CW 
wave input 


L H L L H L L L L L L 
YoUTMeasurement 


L L L L L H L L L L L 
Yo"/Y'N Judgment 


H L L L H L L L L L L 


L L H L L H L L L L 
L 


L L L L L L H L 
L L L 


H L L 
L L L H L L L L 


L L H L L 
L H L L L L 


L L L L L L L H L L L 


H L L L L L L H L L 
L 


L H L L L L L H L L L 


Output 
Impedance 
Roy 
L L L L H L L L 
L L L 


Input 
Open 
Voltage 
Vic 
L L L L L L L L L L L 
TP6: 
Measurement 


H L L L L L L L L L L 
TP7: 
Measurement 


Output 
Open 
Voltage 
Voc 
L L L L L L L L L L 
L 
TP9: 
Measurement 


Output 
Offset Voltage 
Vofc 
L L L L 
L L L L L 
L L 
TP6,7,8: 
5.0V, TP9: 
Measurement~VI 


H L 
L L L 
L L L 
L L 
L 
~V2 


L H L L L 
L L L 
L L 
~V3 


Vofc=V2-VI 


Vofc=V3-VI 


Voltage 
Gain 
Gvcl 
L 
L L L L L L L H L L 
G,N: IMHz 
wave, COUT: 2.0Vp.p 


H L 
L L L L L L L H L 
L H 
L L L L L L L L H 
Judgment 
by left three conditions 


Voltage 
Gain 
Variable 
Width 
Gvc 
L L L 
L L L L L H L L 
TP2I: 
2.5V boltage 
gain~Vvl 


H L L L L L L L 
L H L 
TP2I: 
2.0V voltage 
gain 


L H L L L L L L 
L L H 
TP2I: 
2.0V voltage 
gain 


At left three swilCh conditions 


Gvc=Gv2-GVI} 
G 
-G 
3 
G 
Judgment 
vc- 
v - 
vi 


Frequency 
Gain 
Gfc 
L L L L L 
L L L H L L 
At left three switch conditions 


H L L L L L L L 
L H L 
GIN: IMHz 
voltage 
gain~Gv4 


L H L L L L L L L L H 
G'N8MHz 
voltage 
gain~Gv5 
Gfc=Gv5-Gv4 
Judgment 


Crosstalk 
CTc 
H L L L L L L L H L L 
C'N: 4.43MHz, 
I.OV-p.p 
CW 
wave 
input 


L H L L L L L LH 
L L 
COUT: Measurement 
L L L L L L L L L H L 


L H L L L L L L L H L 


L L L L L L L L L L H 


H L L L L L L L L L H 


Input 
Impedance 
Ric 
L L L L L L L LH 
L L 
TPI9: 
3.0V applied 
voltage, 
TP6: 
voltage 
measurement 


TPI9: 
5.0V applied 
voltage, 
TP6: 
voltage 
measurement 
Ric=15[kO]*(2-VI9/(2-(V2-VI)) 
Judgment 


H L L L L 
L L L L H L 
TP22: 
3.0V applied 
voltage, 
TP7: 
voltage 
measurement~ 


VI 
TP22: 
5.0V applied 
voltage, 
TP7: 
voltage 
measurement~ 


V2 
Ric= 15[kO]*(V2-VI)/(2-(V-VI)) 
Judgment 


Output 
Impedance 
Roc 
L L L L L L L L H L L 
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NJM2255 


• 
GENERAL DESCRIPTION 
NJM2255 
is a Chroma signal Hue, Tint controller 
IC, to be used 
for VCR, LCD & AV equipments. 
In play back operation of video signals of VCRs, Hue and Tint of 
Chroma signal can be adjusted independently 
and continuousely 
by the 
external DC voltage. NJM2255 internalizes the variable capacitor in it, 
so that it can be operated with minimal external components. 


• 
FEATURES 
• 
Operating Voltage (+4.7V-+5.3V) 


• 
Internalizing variable capacitor 


• 
Internalizing changeable Gain Amplifier 


• 
Hue and Tint of Chroma signals can be adjusted continuousely by DC voltage (OV- 5V) 


• 
Internalizing Dead Band Circuit 


• 
Package Outline DlP8 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, LCD, AV equipments 


+<1> 
Tint 
adjusting 
(Color main) 


H 


VOUT 


L 


Tint Clear 
Burst 
V1N 
(Color Burst) 


-x 


1J 
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NJM2255 


JQ,r- 


O.OI/IF 
~ 
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NJM2255 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
7 
V 


Power Dissipation 
Po 
500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


SWITCH 
PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
SI 
S2 
S3 
S4 


Operating 
Current 
Ice 
2 
2 
2 
2 
No signal 
- 
22.0 
28.0 
mA 
Voltage 
Gain 
1 
GC 
2 
2 
3 
2 
vouT/V'n 
-1.0 
0 
1.0 
dB 


Voltage 
Gain 
2 
GB 
2 
2 
I 
2 
vouT/v'N 
-1.0 
0 
1.0 
dB 


Hue Offset 
TI 
2 
2 
2 
S3= 1/3 VOUT Phase difference 
-3.5 
0 
3.5 
deg 
Hue Changeable 
width 
I 
T2 
2 
3 
2 
S3= 1/3VouT 
Phase difference 
20 
22 
- 
deg 
Hue Changeable 
width 
2 
T3 
2 
I 
2 
S3= 1/3 VOUT Phase difference 
- 
-22 
-20 
deg 
Tint 
Changeable 
width 
I 
GC 
2 
2 
2 
Gain 
(S3=3)-Gain 
(S3= I) 
-0.6 
0 
0.6 
dB 
Tint 
Changeable 
width 
2 
GB 
2 
2 
3 
Gain 
(S3=3)-Gain 
(S3=1) 
4.5 
5.5 
- 
dB 
Tint 
Changeable 
width 
3 
TI 
2 
2 
I 
Gain 
(S3= 3)-Gain 
(S3= 
J) 
- 
- 
-20 
dB 
Hue Offset Adjustment 
width 
I 
OSTH 
3 
2 
2 
53=1/3 
VOUT 
- 
- 
-3.5 
deg 
Hue Offset Adjustment 
width 
2 
OSTL 
I 
2 
2 
S3=1/3 
VOUT 
3.5 
- 
- 
deg 
BGP Threashold 
Voltage 
I 
VTHH 
2 
2 
3 
2 
Switch 
on level 
2.2 
- 
5.0 
V 
BGP Threashold 
Voltage 
2 
VTHL 
2 
2 
3 
2 
Switch off level 
0 
- 
0.8 
V 
Secondary 
Distortion 
I 
HC 
2 
2 
3 
2 
3.58MHz, 
700mVp.p 
Sine Wave 
- 
-37 
-33 
dB 
Secondary 
Distortion 
2 
HB 
2 
2 
I 
2 
3.58MHz, 
700mVp.p 
Sine Wave 
- 
-37 
-33 
dB 
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Hue Control 
Voltage 'ys. Tint Changeable 
feature 
8 
30 
~~is 
20 


] 
10 
Po. 
E 
1 
E 
-10 


..c 
U 


(deg) -20 


/ 
/ 
/ 
/ 
v 
/ 
/ 


Hue Control 
Voltage 
ys. Input Delay 
feature 
-90 


\ 
Burst 
\ 
"\. 


(deg) 


-110 


1 
2 
3 
4 


COLOR 
CD pin Voltage 
(V) 


Color Control 
Voltagre 


Ys. Chroma 
Gain Ch,angeable 


2 
3 
4 


TIN® 
pin Voltage 
(V) 
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• 
GENERAL DESCRIPTION 
NJM2256 is the multi-functional 
color super-imposer 
Ie for video 
base band (Y, R-Y, B-Y), Various type of Y, R-Y, B-Y output signals 
can be made by the digital controlled signals. 


The signal control at the base band, made it possible on operation 
with less external parts, as well as for non adjustment on opertaion. 


NJM2256 can be operated much higher switching speed comparing 
to NJM2247. 


• 
FEATURES 


• 
5 V Single Power Supply 
• 
8 Types Color Super-imposer 
• 
Burst Flag Insert Function 
• 
Y Inversion, C Inversion Function 
• 
NTSCIPAL Matching 
• 
Non Operational Adjustment 
• 
Less External Parts 


• 
Higher switching speed can be made comparing to NJM2247 
• 
Package Outline DMP20 
• 
Bipolar Technology 


• 
Y Signal 
• 
R-Y Signal 
• 
B-Y Signal 
• 
Control 
Voltage 
• 
Low Level 


• 
High Level 


0.7Vp-p 
1.0Vp.p 
0.7vp.p 


0-0.25V 
4.75-5V 


Pin Function 
I. Yout 
2. V+ 
3. R 
4. G 


5. B 


6. B-Y;n 


7. B-You, 


8. R-Y;n 
9. R-You• 
10. C Inversion 


11. GND 
12. HBF Pulse 
13. BF Pulse 
14. NTSC/PAL 
Switching 
15. Clamp Pulse 
16. Character 
Pulse 
17. Yin 
18. Inversion Set Up Correction 
19. Y Inversion 
20. BLK Pulse 
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NJM2256 


THRESHOLD LEVEL(V) 
SINK/SOURCE CURRENT( J1.A) 
PIN NO. 
PIN FUNCTIONS 
LOW 
HIGH 
OV 
5V 


3 
R 
4 
G 
0.7 
0.8 
-500 
500 
5 
B 
3 
4 
(at C Inversion) 
2.5 
2.6 
-100 
100 
5 
10 
C Inversion 
3.5 
4.5 
-200 
400 
12 
HBF Pulse 
0.5 
2.0 
-2 
I 
14 
NTSC/PAL 
0.7 
0.8 
0 
150 
15 
Clamp Pulse 
2.5 
2.8 
-2 
0 
16 
Character 
Pulse 
0.5 
0.9 
-0.5 
0 


19 
Y Inversion 
0.4 
0.8 
-0.5 
0 
20 
BLK Pulse 
0.4 
0.8 
-0.5 
0 


C Inversion 
Control 


10 


NTSC/PAL 
Change-over SW 


14 
Adjust of BF Level 


13 
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NJM2256 


Following 
four points are the outstanding 
function of the NJM2256. These functions are to go through three input (Y, R-Y, 


B-Y) signals control 
by ten control 
pins. 
\. 
Color 
Superimpose 
DC level of each equivalent 
colors 
shall 
be supplied 
to Y, R- Y and B-Y inputs. 


2. 
Burst 
Flag 
Insertion 
150 mY burst 
flag shall 
be added 
to R-Y, 
B-Y input 
signals. 


Burst flag is selected 
by the NTSC/PAL 
switch. 


3. 
C Inversion 
The color 
phase of the picture 
shall be inverted 
for one hundred 
and eighty degrees. The color 
phase of the imposed 
character 
shall 
not be altered. 
This function 
shall 
be proceeded 
when inverting 
the burst 
flag, and at the same time, the 
imposed 
character 
level shall 
be inverted 
too. 


4. 
Y Inversion 
It is the brightness 
level inversion. 
The imposed 
character 
color shall not be changed. 
This function 
shall be proceeded 
the switching 
Y signal 
output 
to the inverter 
side. 


~ 
Pick up Tube 


Y 
Y 


Matrix 
Encoder 
R-Y 
NJM2256 
Output 
R-Y 
Input 
Circuit 
Circuit 
Composit 
Video Signal 
B-Y 
Control 
Pins 
B-Y 


NTSCjPAL 
Switch 


C Inversion 


Y Inversion 
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PIN 


FUNCTION 
PIN NO. 
PIN 
FUNCTION 


5- 172 ----".",JtrpMIiMliDCD 
...lJd.------ 


NJM2256 


PIN 


FUNCTION 


C\ _.._l~~.j 
~"'l 


PIN NO. 
PIN 
FUNCTION 


15 
Clamp 
Pulse 


Inversion 
Set up 


Correction 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
8 
V 


Power Dissipation 
PD 
350 
mW 


Operating Temperature Range 
Topr 
-20-+75 


"C 


Storage Temperature Range 
TSlg 
-40-+125 


"C 


CONTROL PIN 
PARAMETER 
SYMBOL 
TEST COI<lDITION 
MIN. 
TYP. 
MAX. 
UNIT 


000@@@@@@J@ 


Operating Current 
Ice 
000 
0 0 0 0 0 0 0 
12 
18.5 
26 
mA 


Terminal 
Sink Current 
I 
I17 
o 0 0 0 0 0 0 0 0 0 
V@=2.5V 
Current when 
0 
10 
J.lA 
application 


Terminal 
Sink Current 
I 
16 
o 0 0 0 0 000 
0 0 
V(B=3.0V 
Current when 
0 
6 
J.lA 
application 


Terminal 
Sink Current 3 
18 
o 0 0 0 0 0 0 0 0 0 
V®=3.0V 
Current when 
0 
6 
J.lA 
application 
Terminal Voltage I 
V, 
o 0 0 0 0 5 0 0 0 0 
CD Open Voltage 
1.68 
1.92 
V 
Terminal 
Voltage 2 
V, 
o 0 0 0 0 5 0 0 0 0 
(J) Open Voltage 
2.18 
2.42 
V 
Terminal 
Voltage 3 
V9 
o 0 0 0 0 500 
0 0 
® Open Voltage 
2.18 
2.42 
V 
Terminal 
Voltage 4 
V13 
o 0 0 0 0 5 000 
0 
@ Open Voltage 
0.23 
0.37 
V 
Terminal 
Voltage 5 
V,8 
o 0 0 0 0 5 000 
0 
@ Open Voltage 
1.68 
1.92 
V 
Y Non Inversion 
Voltage Gain 
Gyp 
o 0 0 0 0 0 0 0 0 0 
V(Y'N)= IVp.p, IMBz 
-0.5 
0 
0.5 
dB 
Frequency Gain 
DGp 
o 000 
0 0 0 0 0 0 
Gyp(6MHz)-Gyp(IMHz) 
-I 
0 
I 
dB 


Differential 
Gain 
DPp 
o 0 0 0 0 0 0 0 0 0 
VY,N)=IVp.p, Standard 
-3 
0 
3 
% 
Staircase 
differentail 
Phase 
DPp 
o 0 0 0 0 0 0 0 0 0 
-3 
0 
3 
deg 
Y Inversion 
Voltage Gain 
GYN 
o 0 0 0 0 0 0 0 5 5 
V(Y,N)=0.6Vp.p, 
IMHz 
-2.3 
-1.3 
0.3 
dB 
Frequency 
GFYN 
o 0 0 0 0 0 0 0 5 5 
GyN(6MHz)-GYN( 
IMHz) 
-2 
-0.1 
I 
dB 


Differential 
Gain 
DGN 
000 
0 000 
0 5 5 
V(Y,N)=0.5Vp.p, Standard 
-8 
8 
% 
Staircase 
Differential 
Phase 
DPp 
o 0 0 0 0 000 
5 5 
-3 
0 
3 
deg 


Inversion Block Level 
BLN 
o 0 0 0 0 0 5 055 
CD Voltage: a 
o 0 0 0 0 0 5 0 5 5 
CD Voltage: b 
BLN=a-b 
0.59 
0.68 
0.77 
V 


Inversion BLK 
o 0 0 0 0 0 5 050 
CD Voltage: c 
BLK=c-b 
-0.1 
0 
0.1 
V 
R-Y 
Voltage Gain 
GR.Y 
o 0 0 0 0 0 5 000 
V(R-Y,N)=IVp.p,IMHz 
-0.5 
0.5 
dB 


BurstLevelNonInversion 
BFRP 
000 
000 
5 000 
® Voltage: d 
BFRP=e-d 
000 
5 5 0 5 0 0 0 
® Voltage: e 
135 
150 
165 
mV 


Burst Level Inversion 
BFRN 
000 
5 5 0 5 000 
® Voltage: f 
BFRN=f-d 
-165 
-150 
-135 
mV 
B-Y 
Voltage Gain 
GR.Y 
o 0 0 0 0 0 5 000 
V(B-Y'N)=IVp.p,IMHz 
-0.5 
0 
0.5 
dB 


BurstLevelNonInversion 
BFHP 
o 000 
5 5 5 000 
(J) Voltage: g 
o 0 000 
5 5 000 
(J) Voltage: h 
BFRP=g-h 
135 
150 
165 
mV 


Burst Level Inversion 
BFRN 
000 
5 5 5 5 000 
(J) Voltage: i 
BFRN=g-i 
-165 
-150 
-135 
mV 


R-Y Switching Speed 
X 0 0 0 0 0 5 500 
X=IMHz 
5Vpp Rectangular 
Wave 
*100 
nS 


B-Y Switching Speed 
XOOOO05500 
X=IMHz 
5Vpp Rectangular 
- 


Wave 
*100 
nS 
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NJM2256 


CONTROL 
PIN 
PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
~ 


Character 
Output 
Level I 


C inversion 


White 
Y 
Mpwy 
5 5 5 0 005 
500 
CD Voltage: 
A, Mpwy=A-Y, 
630 
700 
770 
mY 


R-Y 
MpWR 
® Yoltage: 
B, MpWR=B-Y. 
-16 
0 
16 
mY 


B-Y 
MpWB 
G) Yoltage: 
C, 
MpWB=C-Y, 
-14 
0 
14 
mY 


Yellow 
Y 
Mpvy 
5 500 
0 0 5 500 
CD Yoltage: 
A, Mpyy=A-Y, 
472 
525 
578 
mY 


R-Y 
MpYR 
® Yoltage: 
B, MPYR=B-Y. 
13 
33 
53 
mY 


B-Y 
MpYB 
G) Yoltage: 
C, MpYR=C-Y, 
-165 
-146 
-127 
mY 


Cyanoge 
Y 
Mpcy 
o 5 5 000 
5 500 
CD Yoltage: 
A, Mpcy=A-Y, 
409 
455 
501 
mY 


R-Y 
MpCR 
® Yoltage: 
B, MpCR=B-Y. 
-232 
-209 
-186 
mY 


B-Y 
MPCB 
G) Yoltage: 
C, MpCB=C-Y. 
28 
50 
72 
mY 


Green 
Y 
MpGY 
o 5 0 0 0 0 5 500 
CDYoltage: 
A, MpGy=A-Y, 
252 
280 
308 
mY 


R-Y 
MpGR 
® Yoltage: 
B, MpGR=B-Y. 
-197 
-176 
-155 
mY 
B-Y 
MPCB 
G) Yoltage: 
C, MPGB.=C-Y, 
-117 
-97 
-77 
mY 


Mazenta 
Y 
MpMY 
5 0 5 0 0 0 5 500 
CD Yoltage: 
A, MpMy=A-Y, 
378 
420 
462 
mY 


R-Y 
MpMR 
G) Yoltage: 
B, MpMR=B-Y. 
155 
176 
197 
mY 
B-Y 
MPMB 
G) Yoltage: 
C, MpMB=C-Y, 
77 
97 
117 
mY 


Red 
Y 
MpRy 
5 0 0 0 0 0 5 500 
CD Voltage: 
A, MpRy=A-Y, 
220 
245 
270 
mY 
R-Y 
MpRR 
® Voltage: 
B, MpRR=B-Y. 
186 
209 
232 
mY 
B-Y 
MPRB 
G) Yoltage: 
C, MPRB.=C-Y, 
-72 
-50 
-28 
mY 


Blue 
Y 
MPBY 
000 
0 0 0 5 500 
CD Yoltage: 
C, MPBy·=A-Y, 
156 
175 
194 
mY 
R-Y 
MPBR 
® Yoltage: 
B, MpBR=B-Y. 
-53 
-33 
-13 
mY 
B-Y 
MpBB 
G) Yoltage: 
C, MpBB=C-Y, 
127 
146 
165 
mY 


Black 
Y 
Mppy 
o 0 0 0 0 0 5 500 
CD Yoltage: 
A, Mppy=A-Y, 
-20 
0 
20 
mY 
R-Y 
MpPR 
® Yoltage: 
B, MpPR=B-Y. 
-14 
0 
14 
mY 
B-Y 
MpPB 
G) Yoltage: 
C, MpPB=C-Y, 
-12 
0 
12 
mY 
Character 
Output 
Level 
2 


C Inversion 


White 
Y 
MNWY 
5 5 5 500 
5 500 
CD Yoltage: 
A, MNWy=A-Y, 
630 
700 
770 
mY 
R-Y 
MNWR 
® Voltage: 
B, MNWR=B-Y. 
-16 
0 
16 
mY 
B-Y 
MNWB 
G) Yoltage: 
C, MNWB=C-Y, 
-14 
0 
14 
mY 
Yellow 
Y 
MNyy 
5505005500 
CD Yoltage: 
A, MNVV=A-Y, 
472 
525 
578 
mY 
R-Y 
MNYR 
® Yoltage: 
B, MNvR=B-Y. 
-53 
-33 
-13 
mY 
B-Y 
MNYB 
G) 
Yoltage: 
C, MpYB=C-Y, 
127 
146 
165 
mY 
Cyanoge 
Y 
MNCY 
o 5 5 5 005 
500 
CD Yoltage: 
A, MNCy=A-Y, 
409 
455 
501 
mY 
R-Y 
MNcR 
® Yoltage: 
B, MNCR=B-Y. 
186 
209 
232 
mY 
B-Y 
MNCB 
G) Voltage: 
C, MNCB=C-Y, 
-72 
-50 
-28 
mY 
Green 
Y 
MNGY 
0505005500 
CD Voltage: 
A, MNGy=A-Y, 
252 
280 
308 
mY 
R-Y 
MNGR 
® Yoltage: 
B, MNGR=B-Y. 
155 
176 
197 
mY 
B-Y 
MNGB 
G) Yoltage: 
C, MNGB=C-Y, 
77 
97 
117 
mY 
Mazenta 
Y 
MNMy 
505 
500 
5 500 
® Yoltage: 
A, MNMy=A-Y, 
378 
420 
462 
mY 
R-Y 
MNMR 
® Yoltage: 
B, MNMR=B-Y. 
-197 
-176 
-155 
mY 
B-Y 
MNMB 
G) Yoltage: 
C, MNMB=C-Y, 
-117 
-97 
-77 
mY 


Red 
Y 
MNRy 
5005005500 
CD Yoltage: 
A, MNRY=A-Y, 
220 
245 
270 
mY 
R-Y 
MNRR 
® Yoltage: 
B, MNRR=B-Y. 
-232 
-209 
-186 
mY 


B-Y 
MNRB 
G) Voltage: 
C, 
MNRB=C-Y, 
28 
50 
72 
mY 


Blue 
Y 
MNBY 
005 
500 
5 500 
CD Yoltage: 
A, MNBy=A-Y, 
156 
175 
194 
mY 


R-Y 
MNBR 
® Yoltage: 
B, MNBR=B-Y. 
13 
33 
53 
mY 
B-Y 
MNBR 
G) Yoltage: 
C, 
MNBB=C-Y, 
-165 
-146 
-127 
mY 
Black 
Y 
MNPY 
000 
500 
5 500 
CD Yoltage: 
A, MNPy=A-Y, 
-20 
0 
20 
mY 
R-Y 
MNPR 
® Yoltage: 
B, MNPR=B-Y. 
-14 
0 
14 
mY" 


B-Y 
MNPB 
G) Yoltage: 
C, MNPB=C-Y, 
-12 
0 
12 
mY 
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=fI 


5VL.lI'F 


3.2 V 


ON 


• APPLICATION NOTES 


I/o Explanation 


• 
Supply 
Voltage 
V· 
5V 
~ 


GND 
([j) 


• 
Input 
Signals 
Y 
0.7 Vp.p 
@ 


R-Y 
1.0 Vp.,' 
® 


B-Y 
0.7 Vp.1' 
® 


• 
Output 
Signals 
Y 
0.7 Vp.p 
CD 


R-Y 
1.0 Vp.p 
® 


B-Y 
0.7 Vp.,' 
CD 
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• 
APPLICATION NOTES 
I/o Explanation 


• 
Control 
Pin Low=OV, HIGH=5V 


RQ) ] 
G@ 
Superimposed 
color adjustment 
BG) 


Clamp Pulse 
(j) ] 
Character 
Pulse @ 
. 
. 
HBF Pulse 
(j) 
Y, R-Y, B-Y signal process pulse Input 


BLK Pulse 
@ 


C Inversion 
@ ] 
Y Inversion 
(j) 
Color difference, brightness inverting pin 


• 
Adjusting 
Pin (Normally 
open 
-+ non adjustment) 
BF level 
Ij) 
Burst flag insert level adjusting pin. 


Inversion set up correction 
@ 
Y inversion signal level adjusting pin. 


1. 
Input 
Signal 
Superimposed 
color 
level shall 
be determined 
by the following 
standard 
signal 
level. 


Y 
0.7Vp.p 
R-Y 
1.0VP.p 
B-Y 
0.7Vp.p 
The character 
output 
standard 
level on the specification 
shall 
be determined 
through 
calculation 
out 
of 75 % of 
superimposed 
color 
level. 


(In order 
to avoide 
the clipping 
of the encoding 
signal, 
the character 
output 
level is determined 
to lower 
level) 


• The character 
output 
level converting 
expression 
The basic expression 
ER-Ev 
=0.70ER-0.59&-0.IIE8 
E8-Ev 
=-0.30ER-0.59&+0.89E8 
Ev =0.30ER 
+0.59EG 
+0.IIE8 


From 
standard 
level and practical 
input 
level, each color 
signal 
level imposed 
in R-Y, B-Y and Y signals 
are 
as in the following. 
VR.V =0.75X 
I [VP.p] xER.v/1.4 


=0.375ER -0.3l6EG 
-0.059E8 
VB-V =0.75XO.7[Vp.p] 
XEB-v/1.78 
= -0.088ER 
-0.174Ec 
+0.263E8 


Vv=0.75 
XO.7[Vp.p] X Evil 
=0.158ER +0.3 IOEG+0.058E8 
(ER, EG, E8 Ii, LOW 0, HIGH 
t) 


2. 
Clamp 
Pulse 


During 
the interval 
of blanking, 
input the pulse through 
clamp 
pulse pin ® the blanking 
level (0 level) of input signal 
(Y, R- Y, B-Y) is to be fixed at the bias point 
within 
the Ie. 


Note) 
The pulse 
width 
of clamp 
pulse shall 
be set more than 
3 J1.s. (see figure 
2) 


I 
1H 
I 
I" 
• I 
I 
I 


I 
I 


*_TC_lam_ 


p 
h_:: 
_ 
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3. 
Character 
Color 
Adjustment 
Superimposed 
color adjustment 
of the character 
can be determined 
in eight different 
colors, 
by choosing 
R, G, B input 


levels. 


R 
G 
B 
COLOR 


5 
5 
5 
White 


5 
5 
0 
Yellow 


0 
5 
5 
Cyan 


0 
5 
0 
Green 


5 
0 
5 
Magenta 


5 
0 
0 
Red 


0 
0 
5 
blue 


0 
0 
0 
Black 


4. 
Character 
Insertion 
Pulse 
informations 
from outside 
character 
generater 
shall 
be given 
input 
at the character 
pulse 
pin @. During 
the 


period 
of pulse 
process, 
the selected 
color 
level shall 
be inserted 
into each 
Y, R-Y, 
B-Y. 


5. 
Burst 
Flag 
Insertion 
Inputting 
burst 
period 
pulse at the HBF pin (j), the burst 
flag (150m V) can be inserted 
in the B-Y, R- Y signals. 
At 


the sam~ time, by putting 
NTSC!PAL 
switch 0, the burst 
flag can be altered 
to NTSC 
or PAL 
system. 


NTSC!PAL 
SWITCH(j3) 


LOW 0v (PAL) 
HIGH 5V (NTSC) 


R-Y Signal 
B-Y Signal 


+150mV 


-150mV 


iff, 
I 
I 
, 
I 
I 
I 
I 
I 
I 
I 
'vu-' 


I 
I 


I 
, 
I 
I 
: 
IH 
I 
I 
• 
I, 


II 
II 
II 
II 
II 
II 
I' 
II 
II 
II 
,I 
II" 
1I'1l j Jl flI1_1 
"lJU Vlf lMJ 
VlpSOmV 
II 
II 
II 
II 
UU: 
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6. 
C Inversion 
The color 
phase 
of the picture 
shall 
be inverted 
for one hundred 
and eighty degrees setting 
C inversion 
pin @. It is 
applied 
that 
the 
reference 
signal 
(burst 
flag) 
shall 
be inverted 
into 
one 
hundred 
and 
eighty 
degrees 
at the 
time 
of 
de-coding. 
Superimposed 
character 
color 
do not change 
at the picture 
inversion. 


7. 
Y Inversion 
The brightness 
of the picture 
shall 
be inverted 
by setting 
Y inversion 
pin @. It is that Y signal 
shall 
be inverted 
by 
the inverter, 
and then 
blanking 
period 
signal 
shall 
be adjusted 
to the black 
level with blanking 
pulse. 


Y INVERSION PIN @i 


LOW 
OV 
HIGH 
SV 


8. 
Adjusting 
pin 
(I) 
BF Level Pin © 
It is the burst flag minor 
adjusting 
pin. The burst level shall be adjusted 
at the open voltage, 
0.3V level adjustm~nt. 
Therefore, 
the most recommended 
on operation 
with the open condition, 
as it has been controlled 
at 135 to 165 
mV (burst 
level) on specification. 
(2) Inversion 
Set Up Correction 
Pin @ 
It is the minor 
adjusting 
pin of Y inversion 
signal 
level. The inverting 
black 
level shall 
be adjusted 
at the open 
voltage, 
1.8 V level adjustment. 
Therefore, 
the most recommended 
on operation 
with the open condition, 
as it has 
been controlled 
with 0.59 to 0.77 V (inverting 
black 
level) on specification. 
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9. 
Pulse Timing 
The 
pulse 
input 
timing 
should 
be proceeded 
as in the 
following. 


I 
• 
I 
II 
_I 
I 
I 
I 
I 
,",.In 
B_L_K_~:tn± 


I 
I 
I 
I 
I 
I 
-.....-----'~-t_--------_i-=r 
I 
I 
I 
____----...U, 
::L 


Character Pulse 


(CASE 
BY 
CASE) 


I 
I 
I 


1-' 
BLK 


_ 
10.81's 


C 
Inversion 


Yo•t 


IIJM2256 
R-Yollt 
ircuit 


B-YoII1 


0.11' 


B 


Composil 


HSYNC 
Character 


SSG 
Generator 


VSYNC 
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• 
GENERAL DESCRIPTION 
NJM2257 excutes Horizontal and Vertical synchronous 
signal sepa- 
ration, 
and odd/even 
field 
signal 
detection, 
from compos it video 
signals. 
Built-in 1/2 fH Killer Function circuit can make stabilization of the 
Horizontal signal oscillation output during the Vertical period. 


• 
FEATURES 
• 
Operating Voltage (+4.5-+5.3V) 


'. 
Internal AFC circuit (Horizontal sync.. signal.) 
• 
Internal Il2fH Killer Function 
• 
AFC output Pulse Delay time is Adjustable 
• 
Vertical synchronous pulse width is Adjustable 
• 
Internal Field Discrlainat Function 
• 
Package Outline DIPI6, DMPI6 
• 
Bipolar Technology 


• 
APPLICATION 
• 
VTR, TV, AV components 
etc. 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V· 
+7 
V 


Power Dissipation 
Po 
(DIPI6) 
500 
mW 


(DMPI6) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Quiessent 
Current 
IQ 
- 
23.0 
30.0 
mA 


AFC 
Free Run 
Frequency 
fOH 
15.5' 
15.7' 
15.9< 
KHz 


TAHwl 
SW=a 
3.5 
4.0 
4.5 
AFC 
HD pulse width 
pS 
TAHW2 
SW=b 
2.5 
4.0 
5.5 


AFC 
HD Delet Time 
TAHo 
-1.0 
0.5 
2.0 
pS 


AFC 
Lock 
Range 
6fHl 
500 
700 
- 
Hz 


AFC 
Cap 
Charange 
6fHP 
400 
600 
- 
Hz 


H 
VHAH 
4.0 
4.2 
- 


AFC 
Output 
Voltage 
V 
L 
VHAl 
- 
0 
0.1 


Sync Sepa Sync. Separation 
Level 
VHSR 
- 
0.16 
0.18 
V 


Sync Sepa Delay 
Time 
THco 
0.05 
0.2l: 
0.3 
pS 


H 
VHCH 
4.0 
4.2 
- 


Sync Sepa Output 
Voltage 
V 


L 
V HCl 
- 
0 
0.1 


HD Output 
Palth 
Width 
THPw 
4.0 
5.5 
7.0 
pS 


HD Output 
Delay 
Time 
THPo 
0.35 
0.6 
0.8 
pS 


H 
VHIl< 
4.0 
4.2 
- 


HD Output 
Voltage 
V 
L 
VHfL 
- 
0 
0.1 


V Sync Palth 
Width 
Tvw 
170 
190 
210 
pS 


V Sync Delay 
Time 
Tvo 
7.0 
10.0 
13.0 
pS 


H 
TVH 
4.0 
4.2 
- 


V Sync Output 
Voltage 
V 
L 
VVl 
- 
0 
0.1 


Field 
odd 
TFOO 
246 
256 
266 


Distinction 
Delay 
Time 
pS 
even 
TFED 
216 
226 
236 


Field 
Distinction 
Output 
odd 
VFOR 
4.0 
4.2 
- 


Voltage 
V 
even 
VFER 
- 
0 
0.1 
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lOOk.Q 


, F}.14.2kQ 


SW i 


IOkQ 
300Q 
1.8k.Q 
o 
CSB503F2 
O.OII'F 


(NTSC)1300PF 
l°OPF 
CSB500F2 


(PAL) 


• 
APPLICATION NOTES 
It shows the characteristics 
by changing 
of the following 
resistor. 


• 
The resistance between 9 Pin and GND 
High resistance---AFC 
HD pulse is wide 
Low resistance---AFC 
HD pulse is narrow 
• 
The resistor between 9 Pin and Y+ 
At the resistor is lOon. AFC HD Delay adjustment is ofT,and AFC HD output width is 41'S (typ.) 
• 
The resistor between 9 Pin and GND is fandamentally 14.2 kQ, because the purpose of this resistor is pulse width adjusts 4ps 


• 
The resistor between 10 Pin and GND 
High resistance---AFC 
HD Delay time gains 
Low resistance---AFC 
HD Delay time loses 


• 
The resistor between 13 Pin and GND 
High resistance---Ysynk 
pulse is wide 
Low resistance---Ysynk 
pulse is narrow 


• 
The resistor joind 2 Pin 
Please adjust the wide of following W is from 33 I's to 37 I's 
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I 
I\'---~/ 
I 
I 
I 
I, 
I 
I. 
I 
I 


I 


THAD~ 
THee 
I 
THFO 


I 
--------------<-.1: 
I 


TVD 
~ 
'"-- 
, 
I 


llmntmmmmr 


NOTE4 
: 
~ 
-~! 
-J. 


I 
I 


I 
TFOD 
I 
-- 
, 
, 


I, 


~I.~_T_F_E_D~._: 


, 


L....J 
15. 74kHz 
-"~---I 
I 
I 


I 
I 


I II Capture 
Range 
I 
Capture Range 
• ' 


I 
I" 
I 
I 
I 


Rock Range 
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HD & FD 
puse 
are Controlled 


by setling 
mono 
multi 


VCO 
Output 
is to 
be given 
to 


Ceramic 
Osci lIator 


Decide 
the 
Volume 
to be trans- 


fered 
shall 
by 
decided 
of 


Ceramic 
Oscillator. 
(90"late) 
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Decide 
the 
Volume 
to be trans- 


fered 
shall 
by 
decided 
of 


Ceramic 
Oscittator. 
(90"late) 


AFC-HD 
Output 
Can 
be 
ad- 


justed 
by 
putting 
resistor 


bet wee 
9-GND 
(9 
to 
Vccno 


adjustment). 
The 
pulse 
width 


cam 
be 
adjusted 
by 
making 


changeable 
of 
resister 
(Adjust- 


ing mode) 


AFC-HD 
Output 
delay 
adjust- 


ment 
by putting 
10 pin 
resister 


changeabl 
at 9 pin 
adjustment 


mode. 
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Pulse Width of Vsync-OUT 
is 
adjusted by setting mono multi 
time constant. 


Vertical Synchronous Signal Out- 
put. 


Synchronous 
Separation 
Out- 


put 


FD-OUT 


discrimination 
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PIN NO 
FUNCTION 
BLOCK 
OPERATIONAL 
DESCRIPTION 
NOTE 


CD Pin 
Signal Input 
Video Signal input 
Sync tip clump 


Q) Pin 
HD pulse control 
HD pulse and FD pulse control by time 
constant of CR 


CD Pin 
HD pulse output 
1/2 fH killer HD pulse output 
In a period of vertical synchronizing, 
a fH 
is converted to fH 


o Pin 
Oscillation 
of 503KHz by a ceramic 
- 
CD Pin 
AFC Oscillation 
oscillator, 
and divided by 32 to get down 
- 
to 15.74KHz 
@Pin 


Q) Pin 
AFC control 
Lag Lead filter for phase detection 


® Pin 
Vcc 
Vcc 


The case that R is connected between 9pin 
AFC HD output Switch 
and Vcc···Fixed output 
high Resistance 
-+ Wide pulse width 
® Pin 
(AFC 
HD pulse width 
The case that R is connected between 9pin 
Low Resistance 
-+ Narrow pulse widh 
adjustment) 
and GND .. ·Adjustable 
AFC HD Delay 
Mode 


The case that R is connected between 9pin 
High REsistance 
-+ 
® Pin 
AFCHD Delayadjustment 
and GND .. ·Adjustable 
AFC HD Delay 
Low Resistance 
-+ 
output 


@Pin 
GND 
GND 


@Pin 
AFC HD output 
AFC HD pulse output 
Positive polarity 


@Pin 
YDpulsewidthadjustment 
VD pulse widh control by time constant 
ofCR 


B Pin 
VD output 
Vertical synchronizing 
signal output 
Positive polarity 


@Pin 
FD output 
Field discriminating 
signal output 
odd field 
-+ High Output 
even field 
-+ Low Output 


@Pin 
C Sync. output 
Composite 
Sync Signal output 
Positive polarity 
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• 
GENERAL DESCRIPTION 
NJM2258 
is the IC functioning 
the gain high pass correction. 
as 
well as for equalizing function of wave distortion correction. generated 
by bright 
signal of group delay feature 
like low band filter. 
It has 
internalizing 
REC line. one circuit. 
and then the playback 
line 2 


circuit. 


• 
FEATURES 
• 
5V Spec. (Recmmended Operating Voltage Range) 
• 
Wide Band Width. IOMHz 
• 
RECIPLAYBCK Change over function attached 
• 
Package Outline SDIP22 
• 
Bipolar Technology 


• 
Application 
• 
VCR (S-VHS compatible) 
• 
Video Camera 


• 
Laser Disc 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
7 
V 


Power Dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ip 
No Signal 
26 
34 
mA 


Phase 
Positive 
Gain 
Gar 
fiN= 100KHz 
19PINOUT 
-I 
0 
+1 
dB 


Phase 
Negative 
Gain 
G., 
flN= 100KHz 
20PINOUT 
-6.4 
-5.4 
-4.4 
dB 


19pin Impedance 
ATl9 
fiN=IOOKHz 
-7.0 
-6.0 
-5.0 
dB 


Output 
Gain 
LOW 
G.l 
fiN= 100kHz 
-I 
0 
+1 
dB 


Output 
Gain 
HIGH 
G.h 
fIN=5MEGHz 
-I 
0 
+1 
dB 


Output 
Gain 
f Feature 
AGa 
Gah-Gal 
-I 
0 
+1 
dB 


Output 
Secondary 
Distortion 
DA2 
flIN=5MEG 
VIN=1.0Vpp 
-40 
-30 
dB 


Output 
the t!tird 
Distortion 
DA3 
flN5MEG 
VIN= 1.0V pp 
-36 
-30 
dB 


Positiv 
Phase 
Gain 
Gbr 
flN= 100KHz 
16PINOUT 
-I 
0 
+1 
dB 


Negative 
Phase 
Gain 
Gb, 
fIN=IOOKHz 
17PINOUT 
-0.2 
0.8 
1.8 
dB 


16 Impedance 
ATI6 
f'N=IOOKHz 
-7.0 
-6.0 
-5.0 
dB 


Output 
Gain 
Gca 
fIN=IOOKHz 
-6.1 
-5.0 
-4.0 
dB 


15-14 Impedance 
AGe 
15PIN-14PIN= 
1.7KO 
4.5 
5.5 
6.5 
dB 


Output 
Gain 
LOW 
Gebl 
fiN=IOOKHz 
-I 
0 
+1 
dB 


Output 
Gain 
HIGH 
Gcbh 
fIN=5MEGHz 
2 
3 
4 
dB 


Output 
Gain 
f Feature 
AGb 
Gcbh-Gcbl 
2 
3 
4 
dB 


.c>utput Secondary 
Distortion 
DC2 
fiN=5MEG 
VIN=1.0Vpp 
-30 
-25 
dB 
Output 
the third 
Distortion 
DC3 
fiN=05MEG 
vIN=I.OVpp 
-27 
-22 
dB 


Positive 
Phase Gain 
Dd[ 
fIN=IOOKHz 
6PINOUT 
-I 
0 
+1 
dB 
Negative 
Phase Gain 
Gd' 
flN= 100KHz 
5PINOUT 
-0.2 
0.8 
1.8 
Db 
6 Impedance 
AT6 
fIN=IOOKHz 
-7.0 
-6.0 
-5.0 
dB 
Output 
Gain 
Gda 
fIN=IOOKHz 
-6.1 
-5.1 
-4.1 
dB 
7-8 Impedance 
AGd 
7PIN-8PIN= 
1.7KO 
4.5 
5.5 
6.5 
dB 


Output 
Gain 
LOW 
Gcbl 
fIN=IOOKHz 
+1 
0 
dB 


Output 
Gain 
HIGH 
Gcbh 
fIN=5MEGHz 
-I 
0 
+1 
dB 


Output 
Gain 
f Feature 
AGe 
Gebh-Gebl 
-I 
0 
+1 
dB 
Output 
Secondary 
Distortion 
DE2 
fIN=5MEG 
VIN=1.0Vpp 
-35 
-28 
dB 
Output 
the third 
Distortion 
DE3 
f'N=5MEG 
VIN=1.0Vpp 
--36 
-30 
dB 
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PIN 
PIN NAME 
SYMBOL 
FUNCTION 


I 
HB-REC/PB 
OUT 
YOUTI 
HB type (S-YHS) 
Correction 
Output 
Pin 


2 
GND 
GND 
Ground 


3 
LB-PB IN 
YIN2 
LB type, (YHS) 
play-back 
signal 
Input 
Pin 


4 
HB-REC/PB 
Change 
over 
PB REC 
HB type, Change-<lver output 
of REC signal or Play-back 
signal High makes play-back 


signal 
output, 
and low makes 
REC 
signal 
output. 


5 
LB-PB Phase Correction Pin I 
LPCI 
Connecting 
Capacitor 
between 
Pin 5-6, 
which helps to give feature of correcting 
the 


group 
delay. 


6 
LB-PB Phase Correction Pin 2 
LPC2 
Connecting 
Capacitor 
between 
Pin 5-6, 
which helps to give feature of correcting 
the 


group 
delay. 


7 
LB-PB Gain Correction Pin I 
LGCI 
Setting 
up Gain 
by eonnecting 
resistor 
between 
Pin 7-8. 


8 
LB-PB Gain Correction Pin 2 
LGC2 
Setting 
up Gain 
by eonnecting 
resistor 
between 
Pin 7-8. 


9 
LB-PB Gain Correction Pin 3 
LP 
Connecting 
L-C parallel 
resonance 
between 
pin 9-GND, 
helps 
to give High 
band 


keeping, 
and if not required 
of keeping 
connect 
to GND. 


10 
LB-PB OUT 
YOUn 
LB type Output 
pin 


II 
N.C 
N.C 
pin 


12 
N.C 
N.C 
pin 


13 
LB-PB Gain Correction Pin 3 
HP 
Connecting 
L-C parallel 
resonance 
between 
pin 
13-GND, 
helps to give High 
band 


keeping, 
and if not required 
of keeping 
connect 
to GND. 


14 
LB-PB Gain Correction Pin 2 
HPGI 
Setting 
up Gain 
by eonnecting 
resistor 
between 
Pin 
14-15. 


15 
LB-PB Gain 
Correction 
Pin 
I 
HPG2 
Setting 
up Gain 
by eonnecting 
resistor 
between 
Pin 
14-15. 


16 
LB-PB Phase Correction Pin 2 
HPCI 
Connecting 
Capacitor 
between Pin 16-17, 
which helps to give feature of correcting 
the 


group 
delay. 


17 
LB-PB Phase Correction Pin I 
HPC2 
Connecting 
Capacitor 
between 
Pin 
16-17, 
which 
helps give feature 
of correcting 
the 


group 
delay. 


18 
N.C 
N.C 
pin 


19 
LB-PB Phase Correction Pin 2 
HRCI 
Connecting 
Capacitor 
between Pin 19-20, 
which helps to give feature of correcting 
the 


group 
delay. 


20 
LB-PB Phase Correction Pin I 
HRC2 
Connecting 
Capacitor 
between 
Pin 19-20, 
which helps to give feature of correcting 
the 


group 
delay. 


21 
Y+ 
Ycc 
Yoltage 
Source. 


22 
HB-REC/PB 
IN 
HB type Input 
pin. 
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SW-CONOITION 
PARAMETER 
TEST 
PIN 
TEST 
CONDITION 


I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 


II' 
a 
a 
b 
b 
b 
a 
b 
b 
b 
b 
b 
b 
a 


GAf 
b 
VI9 
f=IOOkHz, 
V=0.5VI'I' 


GAr 
b 
V20 
f=IOOkHz, 
V=0.5VI'I' 


AT19 
a 
a 
VI9 
f=IOOkHz, 
V=0.5V,·,· 


Gal 
b 
a 
VOUTI 
f=IOOkHz, 
V=0.5V,'" 


Gah 
b 
a 
VOUTI 
f=5MHz, 
V=0.5V"I' 


DA2 
e 
VOUTI 
f=5MHz, 
V=!.OVI'I' 


DA3 
e 
VOUTI 
f=5MHz, 
V=!.OV"I' 


Gbf 
VI6 
f=IOOkHz, 
V=0.5V"I' 


Gbr 
VI7 
f=IOOkHz, 
V=0.5V,'" 


ATI6 
a 
VI6 
f=IOOkHz, 
V=0.5V,,1' 


Gea 
a 
a 
b 
VOUTI 
f=IOOkHz, 
V=0.5VI'" 


AGea 
a 
a 
VOUTI 
f=IOOkHz, 
V=0.5V,'" 


Gebl 
a 
e 
e 
VOUTI 
f=IOOkHz, 
V=0.5V,·1' 


Gebh 
a 
e 
c 
VOUTI 
f=5MHz, 
V=0.5VI'I' 


DC2 
b 
e 
e 
e 
VOUTI 
f=5MHz, 
V=I.OV"" 


DC3 
b 
e 
e 
e 
VOUTI 
f=5MHz, 
V=!.OV"I' 


Gdf 
a 
b 
a 
V6 
f=IOOkHz, 
V=O.5VI'I' 


Gdr 
V5 
f=IOOkHz, 
V=O.5V"I' 


AT6 
b 
V6 
f=IOOkHz, 
V=O.5VI'I' 


Gda 
a 
VOUT2 
f=IOOkHz, 
V=O.5V",· 


L'.Gd 
a 
a 
YOUTZ 
f=IOOkHz, 
V=O.5V,'" 


Gebl 
e 
e 
VOUT2 
f=IOOkHz, 
V=O.5VI'I' 


Gebh 
e 
e 
VOUT2 
f=5MHz, 
V=O.5V,'" 


DE2 
e 
e 
VOUT2 
f=5MHz, 
V=!.OV"" 


DE3 
e 
e 
VOUT2 
f=5MHz, 
V=!.OV"" 
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• 
TEST CIRCUIT 


V20 
v" 
V" 


v· 


+ ,~.I 
(71' 


~C 


lOOp 
SWI2 


VINI 
SWI3 
(70 
+ 
SW5 


fl}271' 
. b 
331'F 
Of 
50 
II' 


22 


NJM2258 


l 


b 
o' 
+101' SW3 
SW( 


650 
Cae 
anini 


~5k 
I. 7k 
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• 
GENERAL DESCRIPTION 
NJM 2262 is a 2input video superimposer, 
inculuding video switch 


circuit that consist of four Y signal circuit and one C signal circuit. 


Its impose voltage is set up white level and black level but You can 
fix its impose voltage. 


• 
FEATURES 
• 
Operating Voltage (4.5V-S.SV) 
• 
Low Operating Current: SV movement (Icc=8mA) 
• 
Internal Video SW 
• 
Internal Clamp circuit and Bias circuit 
• 
Impose voltage is step up white level and black level but you can fix is impose voltage. 
• 
Package Outline DMPI6 
• 
Bipolar Technology 


• 
APPLICATION 
• 
VTR Camera, VTR, TV 
etc. 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V+ 
+7 
V 


Power Dissipation 
Po 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
No signal 
- 
8.0 
12.0 
mA 
Y Voltage 
Gain 
G"l' 
IMHz, 
IVp-p 
Sine Wave 
-0.7 
-0.2 
+0.3 
dB 
C Voltage 
Gain 
G", 
IMHz, 
IVp-p 
Sine Wave 
-0.8 
-0.3 
+0.2 
dB 
Y Frequency 
Characteristics 
Gry 
Vo(7MHz)/V 
o( IMHz) 
-1.0 
0 
+1.0 
dB 
C Frequency 
Characteristics 
Gr, 
Vo(7MHz)/Vo(l 
MHz) 
-1.0 
0 
+1.0 
dB 
Differential 
Gain 
IXJ 
Stea Step 
- 
- 
3.G 
% 
Differential 
Phase 
DP 
Stea Step 
- 
- 
3.0 
deg 
Output 
offset Voltage 
Vos 
-15.0 
0 
+15.0 
mV 
Y Cross-Talk 
CTy 
4.43MHz 
Yo/vi 
- 
-60.0 
-50.0 
dB 
C-Y Cross-Talk 
CT'l' 
4.43MHz 
Yo/Vi 
- 
-60.0 
-50.0 
dB 
Y-C Cross-Talk 
CTyc 
4.43MHz 
Yo/Vi 
- 
-60.0 
-50.0 
dB 
Input 
Impedance 
1 
Ril 
Vinl. 
Vin2 
10.0 
- 
- 
kO 
Input 
Impedance 
2 
Ri2 
Cin 
- 
15.0 
- 
kO 
Output 
Impedance 
Ro 
- 
20.0 
- 
OV 
Charact-LEVEL 
I 
VMI 
607 
643 
679 
mV 
Charact-LEVEL 
2 
VM2 
607 
643 
679 
mV 
Y Gate 
Level 
Vgy 
From 
Crump 
Level 
0 
35.7 
71.4 
mV 
C Gate 
Level 
VGe 
From 
Bias Level 
-10.0 
0 
10.0 
Threshold 
Voltage 
I 
V'hl 
SWI 
(ON 
LEVEL) 
2.5 
- 
- 
V 


(OFF 
LEVEL) 
- 
- 
0.8 
V 
Threshold 
Voltage 
2 
V'h2 
SW2 
(ON 
LEVEL) 
2.5 
- 
- 
V 
(OFF 
LEVEL) 
- 
- 
0.8 
V 
Threshold 
Voltage 
3 
V'h3 
SW3 
(ON 
LEVEL) 
3.0 
- 
- 
V 
(OFF 
LEVEL) 
- 
- 
1.0 
V 
Threshold 
Voltage 
4 
Vth4 
SW4 
(ON 
LEVEL) 
3.0 
- 
- 
V 


(OFF 
LEVEL) 
- 
- 
1.0 
V 
Threshold 
Voltage 
5 
V'hS 
SW5 
(ON 
LEVEL) 
2.5 
- 
- 
V 
(OFF 
LEVEL) 
- 
- 
0.8 
V 
Threshold 
Voltage 
6 
V'h6 
SW6 
(ON 
LEVEL) 
2.5 
- 
- 
V 


(OFF 
LEVEL) 
- 
- 
0.8 


1 


V 
Threshold 
Voltage 
7 
Vth7 
SW7 
(ON 
LEVEL) 
2.5 
- 
- 
V 


(OFF 
LEVEL) 
- 
- 
0.8 
V 


(note 
I) Next two cross-talk 
(One side 00 
termination) 


CD Vinl-Vin2 
® Vin2-Vinl 


(note 2) Next two c~oss-talk 
(One side 00 
termination) 


CD C;"~V;"I 
® C;"~V;"2 


(note 
3) Next two cross-talk 
(One side 00 
termination) 


CD V;"I~C;" 
® V;"2~C;n 
(note 4) White 
Level 


(note 
5) Black Level 
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Input 
terminal 
of the DC Voltage 


or the signal 
in the super 
imposing 


condition. 


In opening 
condition, 
preselled 
in 


voltage 
level 
of 
90IRE 
(White 


Level) at I Vp-p 
video signal. 


Input 
terminal 
(Bias Input) 


of gate switch for C signal. 


Control 
Terminal 
of C-SW. 


Lo 
Signal 
Output 


H; 
Bias Voltage 
Output 
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ON/OFF 
control 
terminal 
of 


character 
signal 
inputted 
from 
9 


pin 


Lo 
Charactor 
Signal 
Through 


Hi 
Charactor 
Signal 
OFF 


Terminal 
to input character 


signal 
for super 
impose. 


Terminal 
to input character 
signal 


for super 
impose. 
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NJM2262 


Terminal 
to input charaetor 
signal 


for 
super 
impose. 
Voltage 
for 


impose 
is presetted 
internally, 
at 


the 
voltage 
level 
51RE 
(Black 


Level)with 
IVp-p 
video signal. 


Input terminal 
of Y signal( IVp.p). 


Clamp 
circuit 
is internalized 
and 


clamp 
voltage 
is 
about 
2.15V. 


(Oscillation 
might 
occur 
when 


higher 
impedance 
source. 
So, 


please 
control 
source 
impedance 


under 
3.50.) 


Contorol 
terminal 
for input signal 


switch of Y signal. 


Output 


Lo 
V;.l 


Inputterminal 
of Y signal (I Vp.p). 


Clamp 
circuit 
is internalized 
and 


clamp 
voltage 
is about 
2.l5V. 


(Oscillation 
migh 
occire 
when 


higher 
impedance 
source. 
So, 


please contorol 
source 
impedance 


under 
3.5kO.) 


ON/OFF 
control 
terminal 
of 


charaetor 
signal 
inputted 
from 
8 


pin. 


Lo 
Charaetor 
Through 


Hi 
Charaetor 
Signal 
OFF 


5-200----.3trP-IWiDCD 
..bd------- 


NJM2262 


Operating 
Current 
YS. Operating 
Voltage 


(Ta=2S'C) 


5.0'-..L.....J......J.......J.....--'---'---'---'-......I.......l......l_'--'--' 


4.44.54.6 
4.7 4.8 4.9 5.0 5.1 5.25.3 
5.45.55.65.7 


Operating 
Voltage 
(V) 


3.0 


2.9 
~ 
2.8 


)'J 
2.7 
"0 
;> 
2.6 
U 
2.5 
0 
::; 
2.4 
0. 
2.3 
::;0 
2.2 
J 
:::l 
2.1 
0.c 
10 
2.0 
1.9 


(V) 
1.8 


1.7 


1.6 


1.5 


v 


-< 


,/ 
Input OC Voltage 


,/ 


"". 


,/ 


l.< 


"" itPti'tr 
""V 


./ V 
I 
V 
I 
I 
I 
4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 


Operating 
Voltage 
(V) 


2.5 
" 
OIl 
2.4 
;J 
0 
2.3 
;> 
~ 
2.2 


2.1 
::; 
2.0 
% 
0 
1.9 
J 
1.8 
:::l0. 
1.7 
..= 
;>. 
1.6 


(V) 
1.5 


1.4 


c 
'OJ0 
~ 
;J 
0 
0 
;>;>. 


(dB) 
-1 


V-Input, 
Output 
DC Voltage 
YS. 


Operating 
Voltage 


(Ta=2S·C). 


I I I 


[n~ut be ~ol!agJ- 
f-- 


Output DC Voltage - - 


I 
I I 
I 


I 


4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 


Operating 
Voltage 
(V) 


V-Voltage 
Gain 
YS. Operating 
Voltage 


(Ta=2S'C, 
RL=SkQ, 
V,n=IVp_p, 
IMHz) 


- 2l-L-L-..L-...I....-J---'---'---'-....L.......I.......l......l---JL.......J 


4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 


Operating 
Voltage 
(V) 
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• 
TYPICAL CHARACTERISTICS 


V-Input, Output DC Voltage ys. Anbient Tempera- 
ture 


2.5 


" 
00S 
"0> 
U 
2.0 
Cl 
"~ 
0 
oJ 
::l0- 
..5 
1.5 
>- 


(V) 


Input DC Volage ys. Anbient Temperature 
660 


650 


" 
640 
~ 
"0> 
U 
630 


Cl 
" 
620 
0- 
..5 


(mV) 


40 


30 


20 


lHARAJT-LEJELI 
-- 


(VMI) 
----- 


CHARACT - LEVEL2 


(VM2) 


Y Gate Level - 


C-Input, OUtput DC Voltage Ys. Anbient Tempera- 
ture 


3.0 


" 
00S 
"0> 
~ 
2.5 
" 
0- 
" 
0 
oJ 
::l0- 
C 
2.0 
0 


(V) 


Input DC Volt 


-- 
Output DC Vol 
--- 
i--- 


·00o 
~ 
~ 
/" 


(dB) -I 
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C-Voltage Gain ys. Operating Voltage 


(Ta=25°C. 
RL=5kQ. 
V,,=!Vp_P• 
!MHz) 


" 
•••0•.. 
Ol)~ 
0 
0> 
U 


(dB) 
-1 


- 2L-.L-.L-..I-..L......L.-L-L--L--l.--l.---l~...-JLJ 
4.4 4.5 4.6 4.7 4.84.9 5.0 5.1 5.25.3 5.45.5 5.6 5.7 


Operating 
Voltage 
(V) 


Input DC Votage ys. Operating Voltage 


(Ta=25°C) 


f 
63 
>is 
62 


./ 
~H~RACT-LJvJL 
I 
0 
CHARACT-L~VEIL 
2 


0 


0 


0 


Y Gate Level 


4.4 4.5 4.6 4.7 4.8 4.9 5.05.1 5.2 5.35.4 5.5 5.6 5.7 


Operating 
Voltage 
(V) 


NJM2262 


Differential Gain ys. Operating Voltage 


(Ta=25°C. 
VIN=!VP-P 
Nomal 
Stea Case Pulse 
RL=5kQ) 
2 
-- 


--- 
y gg 
C 


c: 
'@" 
c;; 
.~ 
~ 
i:5 


(%) 


0 
4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 


Operating 
Voltage 
(V) 


Differential Phase YS. Operating Voltage 


(Ta=25°C. 
VIN=lVp-p 
Normal 
Stea 
Case 
Pulse 
RL =5kO) 


~ - 
y g~ 
- 
C 


4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7 


Operating 
Voltage(V) 


Operating Current vs. Ambient Temperature 


9 


~ 
U 
~ 
1 


(mA) 
- 


25 
25 
50 
75 
100 


Ambient 
Temperature 
Ta eC) 
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• 
GENERAL DESCRIPTION 
NJM2263 
is 3-input, 
I-output 
video 
switch 
with 
750 
driver 


circuit. 


Two input are provided 
with 
sink chip clamp 
function, 
which 
adjust the DC level of video sighal. 


The other input of transistor open base can make control of lumi- 
nance signal. 


This video switch can be connected 
to TV monitor directly, 
as it 
has 750 
driver circuit 
internally. 
NJM2263 
is a high performance 
video switch with IOMHz frequency 
range and 70dB (at 4.43MHz) 


crosstalk, which is operated with 5V supply voltage. 


• 
FEATURES 
• 
Wide Operating Voltage (4.7S-l3V) 


• 
3 Input, I - Output 
• 
Internal 75f1 Driver Circuit 
• 
Internal Sink Chip Clamp Function (VINI,VIN2) 


• 
internal luminance Signal Control Function (VIN3) 


• 
Crosstalk 7OdB(at4.43MHz) 


• 
Wide Operating Frequency Range IOMHz(2Vp.pinput) 


• 
Package Outline DIP8, DMP8, SIP8 


• 
Bipolar Technology 


• 
APPLICA nONS 
• 
VCR, Video Camera, AV-TV, Video Disc Player. 


IJII2263D 
IJII2263M 


• PACKAGE OUTLINE 


~ 
~ 


IJII2263D 
IJI22631 


~ 


IJI2263l 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
15 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIPS) 
800 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply 
Voltage 
V+ 
4.75 
- 
13.0 
V 


Operating 
Current 
Icc 
SI =S2=S3=S4=S5=2 
- 
16.5 
23.0 
mA 


Voltage 
Gain 
Gv 
Vin=2.0Vp.p, 
100kHz 
Yo/Vi 
-0.8 
-0.3 
+0.2 
dB 


Frequency 
Characteristics 
Gr 
Vin = 2.0V p.p, Vo(lOMHz)/Vo(lOOkHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
Vin= 2.0V p.p, Staircase, 
Rl = 1500 
- 
0.3 
- 
% 


Differential 
Phase 
DP 
Vin=2.0Vp_p, 
Staircase, 
Rl = 1500 
- 
0.3 
- 
deg 


Output 
Offset 
Voltage 
Vos 
SI=S2=S3=2, 
S4=2 
--+ 
I 
-30 
0 
+30 
mV 


Crosstalk 
CT 
Vi=2.0Vp_p,4.43MHz 
-70 
dB 


Yo/Vi 
Vin3 Biased 
(note 
2) 
2.4 
- 
dB 


Switch 
change 
Voltage 
VCH 
Switch 
High 
Level 
Voltage 


VCL 
Switch 
Low 
Level 
Voltage 
- 
- 
0.8 
V 


Note 
I) Unless 
otherwise 
specified, 
tested 
with 
the following 
conditions. 


a) SI= 
I S2=S3=S4=S5=2 
b) S2=S4= 
I, Sl =S3=S5=2 
c) S3=S5= 
I, SI =S2= 
I, S4= 
I or 2 


Note 
2) Tested 
with 
the 
following 
conditions. 


a) Sl =S4= 
I, S2=S3=2, 
S5= 
I and 
2 
b) S2= 
I, SI =S3=S4=2, 
S5= 
I and 
2 
c) S3= 
I, SI =S2=S5=2, 
S4= 
I and 
2 


Note 
3) The Clamp 
Input 
Voltage 
of Vin 
I and Vin 2 is approximately, 
(2XY+)/5.(In 
case of V+=5V, 
about 
20V) 


SWI 
SW2 
OUTPUT 
SIGNAL 


L 
L 
Y;.I 


H 
L 
V;.2 


L/H 
H 
Y,.3 
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Oscillation 
Prevention 
on 
light 
loading 
conditions 
Recommended 
under circuit 


r---- 
-- -----, 
I 
I 
I 
I 
I 
I 


II 
I 


~c 
i 


I 
I 
L 
J 
LPF 
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PIN NO. 
PIN 
INSIDE 
EQUIVALENT 
CIRCUIT 
FUNCTION 


PIN 
PIN NO. 
FUNCTION 
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• 
GENERAL DESCRIPTION 
NJM2264 is 3-input, I-output video switch with 75 n driver circuit. 


One input is provided with sink chip clamp function, which adjusts the 
DC level of video sighal. The other two inputs of transistor open base 
can make 
control 
of luminance 
signal. 
This 
video 
switch 
can be 
connected to TV monitor directly, as it has 75 n driver circuit internally. 
NJM2264 is a high performance 
video switch which is operated 


with 5V supply voltage. 


• 
FEATURES 
• 
Wide Operating Voltage (4.75-13V) 


• 
3 Input, I - Output 
• 
Internal 75n Driver Circuit 


• 
Internal Sink Chip Clamp Function (V" I) 


• 
Internal Luminance Signal Control Function (V,.2, V,.3) 


• 
Crosstalk 70dB(at 4.43MHz) 


• 
Wide Operating Frequency Range IOMHz(2Vp-pinput) 


• 
Package Outline DIP8, DMP8, SIP8 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, Video Camera, AV-TV, Video DIsc Player. 


NJM2264D 
NJM2264M 


• PACKAGE OUTLINE 


~ 
~ 


NJI2264D 
NJI22641 


~ 


IJI2284L 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
15 
V 


Power Dissipation 
Po 
(DIPS) 
500 
mW 


(DMPS) 300 
mW 


(SIPS) 
SOO 
mW 


Operating Temperature Range 
Topr 
-20-+75 
'C 


Storage Temperature Range 
Tstg 
-40-+125 
'C 


PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply Voltage 
V+ 
4.75 
- 
13.0 
V 
Operating Current 
Icc 
SI =S2=S3=S4=S5=2 
- 
16.5· 
23.0 
mA 
Voltage Gain 
Gv 
V'N=2.0Vp.p, 100kHz, Yo/V, 
-O.S 
-0.3 
+0.2 
dB 
Frequency Characteristics 
Gr 
V'N=2.0Vp.p, Vo(10MHz)/Vo(100kHz) 
-1.0 
0 
+1.0 
dB 
Differential Gain 
DG 
V'N=2.0Vp.p Staircase, RL= 150n 
- 
0.3 
- 
% 


Differential 
Phase 
DP 
V'N= 2.0Vp.p Staircase, RL= 150n 
- 
0.3 
- 
deg 
V,=2.0Vp.p,4.43MHz 
Crosstalk 
CT 
VO/VI 
- 
-70 
- 
dB 
V'N2V,N3Biased (Note 2) 
Switch Change Voltage 
VCH 
Switch High Level Voltage 
2.4 
- 
- 
V 
VCL 
Switch Low Level Voltage 
- 
- 
O.S 
V 


Note I) Unless otherwise specified, tested with the following conditions. 


a) SI = I, S2=S3=S4=S5=2 
b) S2=S4= 
I, SI =S3=S5=2 
c) S3=S5= 
I, SI =S2= 
I, S4= I and 2 


Note 2) Tested with the following conditions. 
a) SI=S4=I, 
S2=S3=2, 
S5=1 
and 2 
b) S2=I, 
SI=S3=S4=2, 
S5=1 
and 2 
c) S3=I, 
SI=S2=S5=2, 
S4=1 
and 2 
Note 3) The Clamp Input Voltage of Vin is approximately (2.0XV+)/5 (In case of V+=5V, about 2.0V) 


SW 
I 
SW2 
OUTPUT SIGNA1. 


L 
L 
V'N1 


H 
L 
V'N2 


L/H 
H 
V'N3 
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Oscillation 
Prevention on light loading conditions 
Recommended under circuit 
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PIN 


FUNCTION 


PIN 


FUNCTION 
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• 
GENERAL DESCRIPTION 
NJM2265 
is 3-input, 
I-output 
video switch with 6dB amplifier. 


Two inputs are provided 
with sink chip clamp function which adjust 
the DC level of video sighal. The other input of transistor 
open base 
can make 
control 
of luminance 
signal. 
This 
video 
switch 
can be 
connected to TV monitor directly, as it has 6dB amplifier circuit inter- 
nally. 


NJM2265 is a high performance 
video switch which is operated with 


5V supply voltage. 


• 
FEATURES 
• 
Wide Operating Voltage (4.75-13V) 


• 
3 Input, I - Output 


• 
Internal 6 dB Amplifier Circuit 


• 
Internal Sink Chip Clamp Function (VINI,VIN2) 


• 
Internal Luminance Signal Control Function (VIN3) 


• 
Crosstalk 65dB(at 4.43MHz} 


• 
Package Outline DlP8, DMP8, SIP8 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, Video Camera, AV-TV, Video Disc Player. 


3 
V,.2 


NJM22S:iD 
NJM22S:iM 
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NJM2265 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V' 
15 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SIPS) 
800 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply 
Voltage 
V+ 
4.75 
- 
13.0 
V 


Operating 
Current 
Icc 
S= 
I =S2=S3=S4=S5=2 
- 
15 
2l.0 
mA 


Voltage 
Gain 
Gv 
Vin= 
l.OVp.P. 
IMHz, 
VO/VI 
5.7 
6.2 
6.7 
dB 


Frequency 
Characteristics 
Gr 
Vin= 
l.OVp.p, Vo(5MHz)/Vo( 
IMHz) 
-l.0 
0 
+l.0 
dB 


Differential 
Gain 
DG 
Vin= 
l.OVp.P. Staircase, 
Rl= 
IkO 
- 
0.2 
- 
% 


Differential 
Phase 
DP 
V;n= 
l.OVp.p, Staircase, 
Rl= 
IkO 
- 
0.1 
- 
deg 


Output 
Offset 
Voltage 
Vos 
SI =S2=S3=2. 
S4=2 
~ 
I V;n= 
l.OVp.p, 
-60 
0 
+60 
mV 


4.43MHz 


Crosstalk 
CT 
VO/VI 
Vin3 
Biased 
(note 
2) 
- 
-65 
- 
dB 


Switch 
Change 
Voltage 
VCH 
Switch 
High 
Level 
Voltage 
2.4 
- 
- 
V 


Switch 
High 
Level 
Voltage 
VCl 
Switch 
Low 
Level 
Voltage 
- 
- 
0.8 
V 


Note 
I 
Unless 
otherwise 
specified, 
tested 
with 
the 
following 
conditions. 


a) SI = I, S2=S3=S4=S5=2 
b) S2=S4= 
I, SI =S3=S5=2 
c) S3=S5= 
I, SI =S2= 
I, S4= 
I or 2 


Note 
2 Tested 
'\'ith 
the following 
conditions. 


a) SI =S4= 
I, S2=S3=2. 
S5= 
I and 
2 
b) S2= 
I, SI =S3=S4=2, 
S5= 
I and 
2 
c) S3= 
I. SI =S2=S5=2, 
S4= 
I and 
2 


Note 
3 The 
Clamp 
Input 
Voltage 
of Vin 
I and 
Vin 
2 is approximately 
(2.1 X V+)/5 
(In case 
of V+ = 5V, about 
2.1 V) 


SWl 
SW2 
OUTPUT 
SIGNAL 


L 
L 
V;,l 


H 
L 
V;,2 


L/H 
H 
V;,3 
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NJM2265 


Oscillation 
Prevention 


It is much 
effective to insert LPF (Cutoff 
Frequency 
70MHz) 


under 
light loading 
conditions 
(RL) 
IkO) 


r--------, 
I 
I 
I 
I~ 
I~ 
--,1:1----- 
I ,vv:'. ~.l 
I 
IOIlF 
I 
20PFI 


I 
I 
I 


I 
/ 
I 
L 
-.J 
LPF 
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NJM2266 


• 
GENERAL DESCRIPTION 
NJM2266 
is 3-input, 
I-output 
video switch with 6dB amplifier. 


One input 
is provided with sink chip clamp function, which adjust the 
DC level of video sighal. The other two inputs of transistor open base 
can make control 
of luminance 
signal. 
This video 
switch 
can be 
connected to TV monitor directly, as it has 6dB amplifier circuit inter- 
nally. NJM2266 
is a high performance 
video switch with is operated 


4.75V supply voltage. 


• 
FEATURES 


• 
Wide Operating 
Voltage 
(4.75-13V) 


• 
3 Input, I - Output 


• 
Internal 6 dB Amplifier 
Circuit 


• 
Internal 
Sink Chip Clamp Function 
(VINI) 


• 
Internal 
Luminance 
Signal Control Function 
(VIN2, V'N3) 


• 
Crosstalk 
65dB(at4.43MHz) 


• 
Package 
Outline 
DIP8, DMP8, SIP8 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, 
Video 
Camera, 
A V-TV, 
Video 
Disc 
Player. 


MJM2266D 
MJM2266M 
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NJM2266 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
15 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 300 
mW 


(SIPS) 
800 
mW 


Operating Temperature Range 
Topr 
-20-+75 


"C 


Storage Temperature Range 
Tstg 
-40-+125 


"C 


PARAMETERS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Recommended 
Supply Voltage 
V+ 
4.75 
- 
13.0 
V 
Operating Current 
Icc 
SI=S2=S3=S4=S5=2 
- 
15 
21.0 
mA 


Voltage Gain 
Gv 
V;n=1.0Vp-p, IMHz, Yo/V; 
5.7 
6.2 
6.7 
dB 
Frequency Characteristics 
Gr 
V;n= 1.0Vp-p,Vo(5MHz)/Vo( IMHz) 
-1.0 
0 
+1.0 
dB 
Differential 
Gain 
DG 
V;n= I.OVp.p, Staircase, RL= IkO 
- 
0.2 
- 
% 


Differential 
Phase 
DP 
Vin= 1.0Vp.p, Staircase, RL= IkO 
- 
0.1 
- 
deg 


Crosstalk 
CT 
Yo/V; V;n2, V;n3-Bia.ed 
(Note 2) 
-65 
dB 


VCH 
Switch High Level Voltage 
2.4 
- 
- 
V 
Switch Change Voltage 


VeL 
Switch Low Level Voltage 
- 
- 
0.8 
V 


Note I) Unless otherwise specified, tested with the following conditions. 
a) SI = I, S2=S3=S4=S5=2 
b) S2=S4= 
I, SI =S3=S5=2 
c) S3=S5= 
I, SI =S2= 
I, S4= I and 2 


Note 2) Tested with the following conditions. 
a) SI=S4=I, 
S2=S3=2, 
S5=1 and 2 
b) S2=I, 
SI=S3=S4=2, 
S5=1 
and 2 
c) S3=I, 
SI=S2=S5=2, 
S4=1 
and 2 


Note 3) The clamp 
Input voltage ofVinl 
is approximately 
(2.IXV+)/5 
(In case ofV+=5V, 
about2.IV) 


SWI 
SW2 
OUTPUT SIGNAL 


L 
L 
Vi.! 


H 
L 
V,.2 


L/H 
H 
V,.3 
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• 
APPLICATION 
Oscillation 
Prevention 


It is much effective to insert LPF(Cutoff 
Frequency 70 
MHz) under light loading conditions (RL~ IkQ) 
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• 
GENERAL DESCRIPTION 
NJM2267 
is a dual video 6dB amplifier with 75 n drivers for S- 
VHS VCRs, HI-BAND 
VCRs, etc ..Each channel has clamp function 
that fixes DC level of video sighal and 75 n drivers to be connected to 
TV monitors directly. Further more it has sag corrective 
circuits that 
prevent the generation of sag with smaller capacitance than ever. 


Its operating supply voltage is 4.85 to 9V and bandwidth is 7MHz. 


• 
FEATURES 
• 
Wide Operating Voltage (4.85-9.0V) 


• 
Dual Channel 
• 
Internal Clamp Function 
• 
Internal Driver Circuit For 75n Load 
• 
SAG Corrective Function 
• 
Wide Frequency Range (7MHz) 


• 
Low Operating Current l4.0mA (Dual) 
• 
Package Outline DIP8, DMP8, SSOP8 
• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, Video Camera, TV, Video Disc Player 


VsAGl 


SAG correction 
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NJM2267 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
v· 
10 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


(SSOPS) 
250 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
No Signal 
- 
14.0 
18.2 
mA 
Voltage 
Gain 
Gv 
VIN= IMHz, 
IV p.pSinewave 
5.7 
6.2 
6.7 
dB 


Frequency 
Characteristic 
Gr 
V,N=IVp.p. 
Sinewave. 
7MHz/IMHz 
- 
- 
±1.0 
dB 
Differentail 
Gain . 
DG 
V,N=IVp.p, 
Staircase 
- 
1.0 
3.0 
% 


Ditferentail 
Phase . 
DP 
VIN= IVp.p, Staircase 
- 
1.0 
3.0 
deg 
Crosstalk 
CT 
VIN=4.43MHz, 
IVp.p, Sinewave 
- 
70 
- 
dB 
Gain 
Offset 
GCH 
VIN=IMHz, 
IVp.p, GCH=VOUTI-VOUT1 
- 
- 
±0.5 
dB 
Input 
Clamp 
Voltage 
VCL 
1.79 
1.91 
2.03 
V 
SAG 
Terminal 
Gain 
GSAG 
35 
45 
- 
dB 
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NJM2267 


Input 


Clamp 


Terminal 


SAG 
VSAGI 


correction 


Video 


Output I 


Video 


Output2 


SAG 
VSAG2 


correction 


7 
V+ 
V+ 


Input 
V'N2 
Clamp 


Terminal 


v.~ 
1 
~ 300t'A 
300 


Input 
terminal 
of IVp_p composite 
signal 
or Y signal. 


Clamp 
level is 1.9V 


SAG 
caused 
by a coupling 
capacitor 
of the 
output 
can 
be 


prevented 
by connecting 
this !arminal 
'with the output 
terminal 


through 
an external 
capacitor.(see 
block 
diagram) 


When 
SAG 
correcting 
function 
is not necessary, 
this terminal 


must be connected 
with pin "4" directly. 


SAG 
caused 
by a coupling 
capacitor 
of the 
output 
can 
be 


prevented 
by connecting 
this terminal 
with the output 
terminal 


though 
an external 
copacitor.(see 
block 
diagram) 


When 
SAG correcting 
function 
is not necessary, 
this terminal 


must be connected 
with pin "5" directly. 


Input 
terminal 
of IV popcomposite 
signal 
or Y signal. 


Clamp 
level is 1.9V. 
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V'1~300t'A 


~. 


NJM2267 


• TEST CIRCUIT 


T,! 
T,2 


VINl 
VlN2 


VINI 
VlN2 


GND 
GND 
V· 
v· 


Voud 
VsAcl 
VsAc2 
YOUTZ 


(6dB) 
(6dB) 


VouT3 
VouTl 
VouT2 
VouT4 


SWITCH 
CONDITIONS 
PARAMETER 
SYMBOL 
CONDITIONS 
Sl 
S2 
S3 
54 
S5 
56 


Supply 
Voltage 
Icc 
H 
H 
7PIN 
Sink Current 


Voltage 
Gain 
Gv 
H 
H 
ON 
ON 
VOUTJ/VINI, VOUn!VIN2 


at VINI(VINt)=!MHz, 
lVp.p, Sinewave 


Frequency 
Characteristic 
Gr 
H 
H 
ON 
ON 
GVIM; Voltage 
Gain 
at VINI(VIN2)= IMHz, 
lVp.p 


GVIOM;Voltage 
Gain 
at VINl(VIN2)=IOMHz, 
IVp-p 


Gr =GVIOM-GvIM 


Differential 
Gain 
DG 
H 
H 
ON 
ON 
Measuring 
Voun 
at VINI=Staircase 
Signal 


Differential 
Phase 
DP 
H 
H 
ON 
ON 
Measuring 
Voun 
at V1N1=Staircase 
Signal 


Crosstaik 
CT 
H 
L 
ON 
ON 
Voun/VouTI 
at VINI=4.43MHz, 
lVp.p, Sinewave 


VouTl/VIN2 
at V1N2=4.43MHz, 
IVp.p, Sinewave 


Gain 
Offset 
GCH 
H 
H 
ON 
ON 
GVJ=VOUTI/V'NI, 
GV2=VOUn!VIN2 


GCH=GVI-GV2 


Input 
Clamp 
Voltage 
VCl 
H 
H 
Measuring 
at TPI(TP2) 
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Operating Current vs. Ta 


(V"=5V) 


Input DC Level vs. Ta 


(V"=5V) 


C 
20 
5.0 


~ 
18 
OJ 
4.5 


" 
16 
j 
4.0 
U 


"" 
14 
g 
3.5 
c 
12 
.~ 
3.0 


10 
'5 
2.5 
8- 
8 
"- 
2.0 
0 
6 


..= 
1.5 


lee 
4 
V1N 
1.0 


(MA) 
2 
(V) 
0.5 
0 
0 
-25 
0 
25 
50 
75 
-25 
0 
25 
50 
75 


output DC Level vs. Ta 


(V"=5V) 
" 
5.0 
"" 
5.0 
~ 
~ 
4.5 
0 
4.5 
~ 
4.0 
;> 
4.0 
3.5 
'" 
3.5 
'5 
c 
~ 


3.0 
'§ 
3.0 
0 
2.5 
" 
2.5 
2.0 
I- 
2.0 
VOUT 1.5 
0 
1.5 
<: 
(V) 
1.0 
CIl 
1.0 


0.5 
0.5 
0 
VSAG 
0 
-25 
0 
25 
50 
75 
(V) 


Ambient 
Temperature 
Ta ee) 


SAG Terminal Voltage vs. Ta 


(V"=5V) 


c 
50 
'"0 
48 
'" 


46 
c 
44 
'§ 
42 
" 
40 
I- 
0 
38 
<: 
36 
CIl 
34 
GSAG 
32 


(dB) 
30 


SAG Terminal Gain vs. Ta 


(V"=5V) 


7.0 r---.,.---...• 
---,----,----, 
6.81----+---+----+-----1-----1 
6.61---+---+----+-----1-----1 
6.4~==$==$===*;;;;~:::;;:;:::;;:;~ 
~ 
6.21- 
o 
6.01---+---+----+-----1-----1 


;> 
5.8 f----+---+---+---t-----j 
5.6t----+---+----+-----I-----1 
5.41---f---f---f---+----j 
5.2t----+---+----+-----I-----1 
5. O'-- __ 
..L..__ 
...I...__ 
....J...__ 
---I __ 
~ 
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NJM2267 


• 
TYPICAL CHARACTERISTICS 


Gain Frequency Characteristics 


g 
vs. Ta(Clamp Type Input) 
t:" 
(V+=5V. 
IVp_p, 
7MHz/IMHz) 
~ 25,---,--- ...•--.,.---r----, 


~ 
2.0l-I-=====+=====::t======~=====+=====~ 
U 
1.5 
~ 
1.01---1---1---1---1-----1 


~ 
O.~~~~:l===$==*==::$~::;;~ 
J 
-0.51---+---+----+---+---1 
- 
-I.0l----t---I----t---t----I 
-1.51---+---+----+---+---1 
-2.0I----t---t---t---t----I 
-2.5'-- 
__ 
.l- __ 
-'- __ 
~ 
__ 
.....l__ 
___I 


Differential Phase vs. Ta 
(V+=5V, 
IVp-p staircase 
signal input) 


~ 
2.5 
s: 
2.01----+---+--+---+----1 
1.51----t---t---t---t----I 
OJ 
1.01---+---+----+---+---1 


.'"~ 0.51----+---+--+---+----1 
~ 
Ol---+---+----+---+---j 
is 
:::~:~l;;~;;t;;~;j;~;;;t;;;;:;;;;:;~===i 
DP-1.51---+---+----+---+---j 


(deg) 
:::~:~t:::::::::::::::1:::::::::::::::j::::::::::::::::::t:::::::::::::::1::::::::::::::::::! 
-25 
25 
50 
75 


Input DC Level vs. Operating Voltage 


(Ta=25'C) 


--..-- 
l--""-- 
-- 
.•. 


Differential Gain vs. Ta 
(V+=5V, 
IVp-p staircase 
signal input) 
2.5,--- 
...•--...,---,-----r-----, 
2.01----+---t---+---+---; 
1.51----+---+---+---+---; 
I.01----+----+----+-----+----\ 
0.51----+----+----+-----+----\ 


-0.~~;;;;t;;;;;;;:::;;;t;:::;;;:::;;:t==:4===l 
-1.01----+---+---+----+----; 
-I.51----+----+----+-----+----\ 
-2.01----+---+---+---+---; 
-2.5 '-- __ 
-'- __ 
-'- __ 
--'-__ 
---'__ 
----l 
-n 
0 
n 
~ 
n 


Ambient Temperature Ta eC) 


Operating Current vs. Operating Voltage 


(Ta=25'C) 


! 
u 
bO" 
.",! 
lcc 
(mA)51---+---t----+--+---+------j 


Output DC Level Vs. Operating Voltage 


(Ta=25'C) 


VOUT 
(V) 
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NJM2267 


H 
"0> 
Oic] 
" 
<: 
'" 


VSAG 
I 


(V) 


SAG Terminal 
Voltage 
Y5. Operating 
Voltage 


(Ta=2S'C) 


--- 


f-- 
- 
~ 
---- 


Voltage 
Gain 
Y5. Operating 'Voltage 


(Ta=2S'C, IVp.p, IMHz sinewave signal input) 
7r----,.---r---r---r.---r----, 


c 6.51---+--+---f---+--+---j 
;3 
J 


Gv 
(dB) 
5.51--+---+---+--+--+--1 


Differential 
Gain 
Y5. Operating 
Voltage 


(Ta=2S'C, IVp.p staircase signal input) 


c 
.OJ 
"~ 
,.... 
c~ 
-2 
~is 


DG 
-4 
(%) 


-6 
4 


c 
.OJ 
" 
50 
OJc] 
40 


" 
<: 
'" 


GSAG 
30 


(dB) 


20 


4 


~ 
.c 
c.. 


Oi0g 
~ 
~ 
-2 
is 


DP 


(deg) 
-4 


SAG Terminal 
Gain ys. Operating 
Voltage 


(Ta=2S'C) 


Gain Frequency 
Characteristics 


ys. Operating 
Voltage 


(Ta=2S'C, 
IVp_p, 
7MHz/1MHz) 


Diffrential 
Phase 
ys. Operating 
Voltage 


(Ta=2S'C, 
IVp-p 
staircase 
signal 
input) 


--- 
/ 


8 


Operating 
Voltage 
V+ (V) 
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NJM2267 


Voltage 
Gain ys. Frequency 
(Ta=25'C, 
Y+=5Y,V1Vp-p 
sinewave 
signal input) 


10 


\ 
\ 


Small 
Signal 
Voltage 
Gain ys. Frequency 
(Ta=25"C, V+=5Vp_p, 25Vp_psinewave signal input) 


10 


. 
/ 
1/ 


~ 
10 


Frequency 
f (MHz) 


Cross Talk 
ys. Frequency 
(Ta=25"C, V+~5V, 
lVp-p 
sinewave 
signal 
input) 
o 


:a 


- 
20 


1-0 
~ 
- 
40 
2 
U 
CT 
- 
60 


(dB) 


- 
80 
/ 
~ 


t,.... 


Voltage 
Gain ys. RL 
(Ta=25"C, V+=5V, 
lVp-p 
lMHz 
sinewave 
signal 
input) 
7.----,----,----r-----,-----.-------, 


c 6_5~---\--+--+__--+--+-- 
-<;o 


Differential 
Gain ys. RL 
(Ta=25"C, V+=5V, 
lVp-p 
staircase 
signal 
input) 


2 


c 
-<;o 
0; 
/ 
-;;;l 
IiE 
-2V 
is 


DG 


(%) 


Gain 
Frequency 
Characteristics 
ys. RL 
(Ta=25"C, 
V+=5V, 
lVp-p, 
7MHz/1MHz) 
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~ 
'"if 


OJ 
.~ 


-2 


~a 
DP 
-4 


(deg) 


~5: 
3 
~~a 
-1 
DP 


(deg) -2 


Differential 
Phase 
\/s. RL 


(Ta=25"C. V+=5V. lVp_p sinewave signal input) 


2 


/ ~ 
/ 


" 
-OJ 
0 


"OJ 
·E 
1:~ 
i5 
-1 


DG 


(%) 
-2 


Differential 
Gain vs. APL 
(Ta=25"C. V+=5V. 
lVp-p 
staircase 
signal 
input) 


3 


-- 
~ 


Differential 
Phase 
vs" APL 


(Ta=25"C. 
V+=5V. 
lVp-p. 
staircase 
signal 
input) 


3 


- 
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NJM2268 


• 
GENERAL DESCRIPTION 
NJM2268 
is a dual video 6dB amplifier with 75 n drivers for S- 
VHS VCRs, HI-BAND 
VCRs, etc ..One channel 
has clamp function 
that fixes 
DC level of video 
sighal 
and another 
one is bias type. 


Furthermore 
it has 75 n drivers 
to be connected 
to TV monitors 
directly and sag corrective 
circuits that prevent the generation 
of sag 
with smaller capacitance than ever. 


Its operating supply voltage is 4.85 to 9V and bandwidth is 7MHz. 


• 
FEATURES 
• 
Wide Operating Voltage (4.85-9.0V) 
• 
Dual Channel (Clamp Type, Bias Type) 
• 
Internal Driver Circuit For 75n Load 
• 
SAG Corrective Function 
• 
Wide Frequency Range 7MHz 
• 
Low Operating Current 14.0mA(Dual) 
• 
Package Outline DIP8, DMP8, SSOP8 
• 
Bipolar Technology 


• 
RECOMMENDED OPERATING CONDITION 
• 
Supply Voltage 
V+ 
4.85-9.0V 


• 
APPLICATIONS 
• 
VCR, Video Camera, TV, Video Disc Player 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V' 
10 
V 


Power Dissipation 
Po 
(DIPS) 
500 
mW 


(DMP8) 
300 
mW 


(SSOPS) 
250 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Icc 
No Signal 
- 
14.0 
18.2 
mA 
Voltage 
Gain 
Gv 
V'N=IMHz, 
IVp_pSinewave 
5.7 
6.2 
6.7 
dB 


Frequency 
Characteristic 
Gr 
VIN= 1Vpop, Sinewave, 
7MHz/ 
1MHz 
- 
- 
±1.0 
dB 
Differentail 
Gain . 
DG 
VIN= IVpop, Staircase 
- 
1.0 
3.0 
% 
Differentail 
Phase . 
DP 
VIN= IVpop, Staircase 
- 
1.0 
3.0 
deg 
Crosstalk 
CT 
V'N=4.43MHz, 
IVp.p, Sinewave 
- 
-70 
- 
dB 
Gain 
Offset 
GCH 
V'N= 'IMHz, IVp_p, GCH=VOUTI-VOUTI 
- 
- 
±0.5 
dB 
Input 
Clamp 
Voltage 
VCL 
1.79 
1.91 
2.03 
V 
Input 
Bias Voltage 
VBt 
2.56 
2.84 
3.12 
V 
SAG 
Terminal 
Gain 
GSAG 
35 
45 
- 
dB 
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VINI 
ViN2 


VIN1 
V~2 


GND 
GND 
V' 
V' 


Voud 
VsAGl 
NC 
VouT2 


(6dB) 
(6dB) 


Vour3 
VouT1 
VouT2 
Vour4 


SWITCH 
CONDITIONS 
PARAMETER 
SYMBOL 
CONDITIONS 
SI 
S2 
S3 
54 
S5 
56 


Supply 
Voltage 
IecH 
H 
H 
7PIN 
Sink Current 


Voltage 
Gain 
Gv 
H 
H 
ON 
ON 
VOUT,/V1N', Voun/V'N2 
at V1N1(V,N2)=IMHz, 
IVp.p, Sinewave 


Frequency 
Characteristic 
Gr 
H 
H 
ON 
ON 
GV'M; Voltage 
Gain 
at V,N,(V1N2)= IMHz, 
IVp.p 


GVIOM;Voltage 
Gain 
at VINI(VIN2)=IOMHz, 
lVp.p 


Gr =GvIOM-GVIM 


Differential 
Gain 
DG 
H 
H 
ON 
ON 
Measuring 
VOUTJ at V1N,=Staircase 
Signal 


Differential 
Phase 
DP 
H 
H 
ON 
ON 
Measuring 
VOUTJ at VIN,=Staircase 
Signal 


Crosstalk 
CT 
H 
L 
ON 
ON 
Voun/VouTJ 
at VIN,=4.43MHz, 
IVp.p, Sinewave 


VouTJ/VIN2 
at VIN2=4.43MHz, 
IVp.p, Sinewave 


Gain 
Offset 
GCH 
H 
H 
ON 
ON 
GVI=VOUT,jVINI, 
GV2=Voun/VIN2 


GCH=Gv,-Gv2 


Input 
Clamp 
Voltage 
VCL 
H 
H 
Measuring 
at TPI 


Input 
Bias Voltage 
VB' 
H 
H 
Measuring 
at TP2 


SAG 
Terminal 
Gain 
GSAG 
H 
H 
TP3 
Voltage; 
VOlA, TP5 
Voltage; 
VSOIA 


H 
H 
ON 
ON 
TP3 
Voltage; 
"OIB, TP5 
Voltage; 
VSOIB 


GSAG=20l0g 
{(V01B- VO'A)/(VSO'A- 
VSOIB) 
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hlput 


Clamp 


Terminal 


SAG 
YSAGI 


correction 


Video 


Output I 


Video 


Output2 


~3mA 


6 
No 
NC 


Connection 


Y+ 
Y+ 


Input 
Y'N2 
Clamp 
V'- 


Terminal 


-l 


Input 
terminal 
of lYp_p 
composite 


Signal 
or Y signal 


Clamp 
level is 1.9Y 


Ground 


SAG 
caused 
by a coupling 
capacitor 
of the 
output 
can 
be 


prevented 
by connecting 
this tarminal 
with the output 
terminal 


through 
an external 
capacitor. 
(see block 
diagram) 


When 
SAG 
correcting 
function 
is not necessary, 
this terminal 


must be connected 
with pin "4" directly. 


Supply 
Voltage 


Input 
terminal 
of IYp.p coler signal. 
Bias level IS 2.8Y. 
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Operating Current vs. Ta 
(Y+=5 
Y) 


, Input DC Level vs. Ta 


(Y+=5 
Y) 


E 
20 
5.0 


Ii 
18 
] 
4.5 


16 
4.0 
U 
14 
3.5 
OIl 
c 
12 
15 
3.0 
.'"e 
10 
:; 
2.5 
8- 
8 
p. 
2.0 
6 
..5 
1.5 
Ice 
4 
YIN 
1.0 


(MA) 
2 
0.5 
0 
(V) 
0 
-25 
25 
50 
75 
-25 
25 
50 
75 


Ambient 
Temperature 
Ta ("C) 
Ambient 
Temperature 
Ta ("C) 


output DC Level vs. Ta 


(Y+=5 
Y) 
~ 
5.0 
~ 
5.0 
4.5 
0 
4.5 
~ 
4.0 
> 
4.0 
~ 
3.5 
'" 
3.5 
c 
:; 
3.0 
'§ 
3.0 
& 
2,5 
" 
2.5 
" 
2.0 
I- 
2.0 
0 
0 
1.5 
-< 
1.5 
VOUT 
1.0 
Vl 
1.0 


(V) 
0.5 
VSAG 0.5 
0 
0 
-25 
0 
25 
50 
75 
(V) 


Ambient 
Temperature 
Ta ("C) 


SAG Terminal Voltage vs. Ta 


(Y+=5Y) 


c 
50 
.;; 
48 
0 
'" 


46 
c 
44 


'§ 
42 
~ 
40 
0 
38 


-< 
36 
Vl 
34 


GSAG 
32 
30 
(dB) 
-25 
25 
50 
75 


SAG Terminal Gain vs. Ta 


(Y+=5 
Y) 


Voltage Gain vs. Ta(Clamp Type INput) 


(V+=5Y,lYp_p, 
IMHz, 
staircase 
signal 
input) 


7.0 
c 
6.8 
.;; 
6.6 
0 
6.4 
~ 
6.2 
~ 
6.0 
0> 
5.8 


Gv 
5.6 
5.4 


(dB) 
5.2 
5.0 
-25 
0 
25 
50 
75 
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NJM2268 


Voltage 
Gain vs. Ta(Bias 
Type 
Input) 
(V+=5V, 
IVp-p, sinewave signal input) 
c 
7.0 
·co 
6.8 
" 
6.6 


Cl> 
6.4 
bOfl 
6.2 
0 
6.0 
;,- 
5.8 


Gv 
5.6 
5.4 
(dB) 
5.2 
5.0 
-25 
0 
25 
50 
75 


Gain 
Frequency 
Characteristics 


ys. Ta (Bias Type 
Input) 


(V+=5V, 
IVp->, 
7MHz/IMHz) 
2.5,---,----,-----,----,.----, 
2.01----+---+--+-·-+----1 
1.51---1---1---1----+----1 
1.01---+---+---+---+----1 
0.5~:;::;~~:;::;~;;;;;;;;;;;:j==l 
oF' 
-0.5/------1f---+---+---+----i 
-1.01---1---f---f---+----1 
-1.5f------'f---f---f---+----1 
-2.01----:I---f---I---+----1 
-2.5L--- .•...... 
--..J....--...J....---l.--~ 


-~ 
0 
~ 
~ 
" 


2.5 
c 
2.0 
.OJ0 
1.5 


0; 
1.0 
.'" 
0.5 
5 
0 
tl: 
i5 
-0.5 
-1.0 


DC 
-1.5 


(%) 
-2.0 
-2.5 


c 
~u 
coc 
1 


Ice 


(mA) 


Gain 
Frequency 
Characteristics 


ys. Ta (Clamp 
Type 
Input) 


(V+=SV, 
I Vp_p, 7MHz/IMHz) 
2.5,----..,.---..,.....-- ...•.. 
---,.----. 
2.0f---f---f---f---+----1 
1.51----+----+-----1-----+----1 
1.01---1---1---1---+----1 


o ~t::;;:;;;;;;~;;;;;;;;;l;;;;;;;;;;;;j~;;;;;;;;t;;;:;;;:::;::l 


-0.51----+----+-----1-----+----1 
-1.0f---f---f---f---+---~ 
-1.51---1---1---1---+----1 
-2.0f---f---f---f---+---~ 
-2.5L---_-2..l.5--~---2L5--.....J.50--~75 


Differential 
Gain vs. Ta 


(V+=5V, 
IVp-p staircase signal input) 


Differential 
Phase vs. Ta 


(V+=5V, 
IVp-p staircase 
signal input) 
~f 
0; 
·5 
tl: 
i5 


DP 


(deg) 


2.5,---,----,----,--- 
----, 
2.0~=:+==:+==+==t=:=j 
1.51- 
I.0l-:==I==I==I==I=~ 
0.51- 
OI----j---+---+---4------1 


- o. 51-;;;;;;1:;::;;;:t;:;::;~:;::;~:::::::~ 
-l.oF 
-1.51-------1---+--+--+---1 
-2.0t---f---f---f---1----l 
-2.5L---.L---..J....--...J....---L---.l 


-~ 
0 
~ 
~ 
" 


Operating 
Current 
ys. Operating 
Voltage 


(Ta=2S'C) 


7 


Operating 
Voltage 
V+ (V) 
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Input DC Level vs. Operating' Voltage 


(Ta=25'C) 


] 
6 


VIN 
2 


(V) 


SAG Terminal Voltage vs. Operating Voltage 


(Ta=25'C) 


VSAG 
1 


(V) 


Voltage Gain vs. OperatIng Voltage 
(Clamp Type Input) 


(Ta=2S'C, lVp-p, lMHz sinewave signal input) 
7,..---r---r----,.---,---,..----, 


" 
.<a 
"to 
;> 


Gv 
(dB)5.51--+---+--+---+--I-----l 


Output DC Level vs. Operating voltage 


(Ta=25'C) 


u>j 
is 
:; 
4 
0-:; 
0 


VOUT 


(V) 


0 
4 


SAG Terminal Gain vs. Operating 
I Voltage 


(Ta=25'C) 


0; 
"] 
" 
-< 
'" 
GSAG 301--+--+---+--+--1---1 


Voltage Gain vs. Operating Voltage 
(Bias Type Input) 


(Ta=2S'C, lVp-p, lMHz sinewave signal input) 
7r--...,...--,.----,,----r---r----, 


"8 6.51---+--+---1r--+--+--~ 


~o 
;> 


Gv 
(dB)5.51----f---+--+---+--jf-----j 


5'-_...J..__ 
-'-_---' __ 
-'-__ 
J-_---' 


4 
8 
10 


Operating 
Voltage 
V+ (V) 
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Gain 
Frequency 
Characteristics 


ys. Operating 
Voltage 
(Clamp 
Type 
Input) 


(Ta=25°C, 
IVp_p, 
7MHz/IMHz) 


.~ 


.~ 
'" 
0.51----+--+--f---+---f------l 
.c 
UiI 
c 
'OJo 
Gf 


(dB) 


Gain 
Frequency 
Characteristics 


ys. Operating 
Voltage 
(Bias Type 
Input) 


(Ta=25°C, 
IVp_p, 
7MHz/IMHz) 
lj 
Of;; 


.~ 
0.5 
'".c 
U 
~ 
c" 
.0 
;:lI 
c 
-0.5 
'OJ0 
Gf 


(dB) 
-1 
6 
8 
9 
10 
4 


Differential 
Gain ys. Operating 
Voltage 


(Ta=25°C, 
IVp-p, 
staircase 
signal 
input) 


c 
'OJ0 
0 


';;j 
- 
°E"~ 
-2 
0 
DC 


(%) 
-4 


-6 
4 


Voltage 
Gain ys. Frequency 
(Clamp 
Type 
Input) 


(Ta=25°C, 
V+=5V, 
IVp-p 
sinewave 
signal 
input) 


10 


\ 
\ 


c 
'OJ0 
~ 
6 


l'3 
"0 
;> 


Gv 


(dB) 


10 


Frequency 
f (MHz) 


~ 
.c 
0.. 


';;j0g 
" 
-2 
I!: 
0 
DP 
-4 
(deg) 


Diffrential 
Phase 
ys. Operating 
Voltage 


(Ta=2S·C, IV p_p, staircase signal input) 


V"" 
I 


Voltage 
Gain ys. Frequency 
(Bias Type 
Input) 


(Ta=25°C, 
V+=5V, 
IVp-p 
sinewave 
signal 
input) 


10 


\ 
\ 


E 
o 
;> 


Gv 


(dB) 
2 


10 


Frequency 
f (MHz) 
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Small 
Signal 
Voltage 
Gain 


vs. Frequency 
(Clamp 
Type 
Input) 
(Ta=25'C, 
V'+=5Vp-p, 
25mVp-p 
sinewave 
signal 
input) 


10 


./ l/ 


~ 
10 


Frequency 
f (MHz) 


Cross Talk 
V5. Frequency 
(Ta=25'C, 
V+=5V, 
IVp-p 
sinewave 
slgna-l Input) 


o 


/ 
I- 


.-"" I--" 


"'" 
-20 
~ 


~ 
-40 
U 


CT 
-60 


(dB) 


10 


Frequency 
f (MHz) 


Voltage 
Gain vs. Rl 
(Bias Type 
Input) 
(Ta=25'C, 
V+=5V, 
IVp-p, 
IMHz 
sinewave 
signal 
input) 


7r---.---.-----.---.-----.----, 


c8 
6,51---+--1---+--1---+----/ 


~o> 


Gv 
(dB)5,5f---+---+--+---+--j---/ 


~ 
-0 
> 


Gv 


(dB) 
2 


Small 
Signal 
Voltage 
Gain 


vs. Frequency 
(Bias Type 
Input) 
(Ta=25'C, 
V+=5V, 
25mVp-p, sinewave 
signal 
input) 


10 


./v 


10 


Frequency 
f (MHz) 


Voltage 
Gain vs. Rl 
(Clamp 
Type 
Input) 
(Ta=25'C,-Y+=5V, 
IV~-p, 
IMHz, sinewave 
signal 
input) 
7'--'----"lr---'---"lr---,---, 


c 
'o;j 
6.5 
"~ 
JS 
-0 
> 


Gv 
(dB) 
5.5 


5 
40 
50 
60 
70 
80 
90 
100 


Load RL (0) 


Gain Frequency 
Characteristics 


vs. Rl (Clamp 
Type 
Input) 
(Ta=25'C, 
V+=5V, 
IVp-p, 
7MHz/IMHz) 
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NJM2268 


Gain Frequency 
Characteristics 
ys. Ai. (Bias Type Input) 


13 
(Ta=25'C. 
V+=5V. IVp-p.7MHz/IMHz) 


:1 


U 
0.5 
6Ii 
::l[ 
,., 
~ 


Differential Phase vs. Ai. 


(Ta=2S"C. V+=SV. IVp-pStaircase 
signal input) 


2 


/- 
V 


~ 
.e 
"- 
";;j 
"g 
'"It:: 
-2 
0 


DC 


(deg) 
-4 


Differential Phase vs. APL 


(Ta=2S·C. V+=SV. IVp-p staircase 
signal input) 


3 


- 


~ 
.e 
"-";;j 
';;l 
"'"It:: 
0 
0 


DP 
-1 
(deg) 


-2 


Differential 
Gain ys. Ai. 


(Ta=2S·C. V+=SV. lVp-p staircase 
signal input) 


2 


" 
';;;0 
] 
/ 
'5 
-2 
It:: 
V 
0 


DC 
-4 
(%) 


" 
';;;0 
";;j 
"E; 
0 
'"It:: 
0 
-1 
DG 


(%) 
-2 


Differential Gain vs. APt.. 


(Ta=2S"C. V+=SV. IVp-p staircase 
signal input) 
3 


- f"-.. 
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NJM2273 


• 
GENERAL DESCRIPTION 
NJM2273 
is a switching Ie for switching over from one audio or 


video input signal to another. Internalizing the mute function which can 
be operated by 3 inputs. It is a higher performance 
video switch, with 


the operating supply voltage 4.75 to l3V, frequency bandwidth 7MHz, 
crosstalk 75dB (at 4.43MHz). 


• 
FEATURES 


• 
3 Input, 1 - Output 


• 
Internalizing 
Mute Function 


• 
Wide Operating 
Voltage 
(4.75-l3.0V) 


• 
Crosstalk 
75 dB(at4.43MHz) 


• 
Wide Bandwidth 
Frequency 
7MHz(2Vpop Input) 


• 
Package 
Outline 
SIP9 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, 
Video 
Camera, 
A V-TV, 
Video 
Disk 
Player. 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V· 
14 
V 


Power Dissipation 
PD 
(SIP9) 500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(I) 
lec, 
V+=5V 
(Notel) 
4.5 
6.5 
8.5 
mA 


Operating 
Current 
(2) 
lea 
V+=9V 
(Notel) 
5.8 
8.3 
10.8 
mA 


Voltage 
Gain 
Gv 
V, = 100kHz, 2Vp-p,Vo/V, 
-0.7 
-0.2 
+0.3 
dB 


Frequency 
Gain 
(I) 
GF' 
V, =2Vp_p, Vo(7MHz)/Vo(lookHz) 
-1.0 
0 
+1.0 
dB 


Frequency 
Gain 
(2) 
GF2 
V, =IVp_p, 
Vo(lOMHz)/Vo(lookHz) 
- 
0 
- 
dB 


Differential 
Gain 
DG 
VI =2Vp_p, Standard 
Staircase 
Signal 
- 
0.3 
- 
% 


Differential 
Phasa 
DP 
VI =2Vp_p, Standard 
Staircase 
Signal 
- 
0.3 
- 
deg 


Output 
offset Voltage 
Vos 
(Note2) 
-30 
0 
+30 
mV 


Crosstalk 
CT 
V, =2Vp.p, 
4.43MHz, 
Yo/V, 
- 
-75 
- 
dB 


Muting 
Crosstalk 
CTM 
V, =2Vp_p, 4.43MHz, 
YO/VI 
- 
-60 
- 
dB 


Switch 
Change 
Over Voltage 
VCH 
All inside switch ON 
2.5 
- 
- 
V 


Switch 
Change 
Over Voltage 
VCL 
All inside switch OFF 
- 
- 
1.0 
V 


(Note I) S I=S2=S3=S4=S5=S6= 
I 


(Note2) 
Measure 
the output 
DC voltage 
difference 
between 
the following 
modes 
at SI=S2=S3= 
I 


a) S4=S5=S6= 
I 
b) S4=2, 
S5=S6= 
I 
c) S5=2, 
S6= I 
d) S6=2 


CTLI 
CTL2 
MUTE 
OUTPUT SIGNAL 


L 
L 
L 
V'NI 


H 
L 
L 
V'N2 


L/H 
H 
L 
VIN3 


L/H 
L/H 
H 
Inside 
DC 
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VINl 


VIN2 


VIN3 
(Input) 
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PARAMETER 
51 
52 
53 
54 
55 
56 
TEST PART 


It:Cl 
1 
1 
1 
1 
1 
1 
V+ 


Icc, 
1 
1 
1 
1 
1 
1 


G" 
2 
1 
1 
1 
1 
1 
Vo 


Gfl 
2 
1 
1 
1 
1 
1 
DGI 
2 
1 
1 
1 
1 
1 
DPI 
2 
1 
1 
1 
1 
1 


VOS1 
1 
1 
1 
2 
1 
1 
Vo 


CT 1 
2 
1 
1 
2 
1 
1 
v. 


CT2 
2 
1 
1 
1 
2 
1 
CT3 
1 
2 
1 
1 
1 
1 
CT4 
1 
2 
1 
2 
2 
1 
CT5 
1 
1 
2 
1/2 
1 
1 


CT~I 
2 
1 
1 
1 
1 
2 
v. 


CT~, 
1 
2 
1 
2 
1 
2 
CT~3 
1 
1 
2 
1/2 
2 
2 


Vas) 
1 
1 
1 
2 
1 
1 
Vo 


VCI 
2 
1 
1 
Vc 
1 
1 
Vc 


THD 
2 
1 
1 
1 
1 
1 
Vo 
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Operating Current 1 YS. Temperature 


(V+= 9V) 


Operating Current 2 ys. Temperature 


(v+= 5 V) 
10 
N 
10 
C 
9 
~ 
9 
~ 
8 
8 
;;l 
;;l 
U 
7 
U 
7 


C>O 
6 
C>O 
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• 
TYPICAL 
CHARACTERISTICS 


Offset 
Voltage 
1 vs. Temperature 


(v+= 
5 V) 


Switch 
Change 
Over 
1 vs. Temperature 


(v+= 
5 V) 
30 
~ 3.5 
25 
;>0 
" 
20 
~ 
bD5 
15 
c 2.5 
"0 
10 
'" 
..c 
> 
5 
U 
" 
0 
..c 
~ - 5 
S 1.5 
0 
-10 
.~ 


Vosl =~~ 
'" 
Vel 0.5 
(mV) -25 
(V) 
-30 
-25 
25 
50 
75 


Temperature T, 
eC) 


Crosstalk 
1 vs. Temperature 


(v+= 
5 V) 
0,---,----,---.,----,-----, 
-101----4----+---+------+------1 
-20f---+---+--+---+----1 
-301----4----+---+------+------1 
-401----4----+---+------+------1 
-50f---+---+--+---+----1 
-601----4----+---+------+------1 
-70t==j===t===:t==~t====l 
cn 
-80 
(dB)-90f---f---+---+----+-----1 


-IOO'-----I------'- 
.L-__ 
....J..... __ 
--' 
-25 
25 
50 
75 


Crosstalk 
3 vs. Temperature 


(v+= 
5 V) 
0,---,..----,---,----,-----, 
-101----4----+---+----+------1 
-201----4----+---+----+------1 
-30f---+---+---+---+----1 
-40f---+---+---+---+----1 
-501----4----+---+----+------1 
-60f---+----+---+----+-----1 
-70[---+---+--+---+----1 
CT3-80~==~==:$===t===*~~~ 
(dB) -90f- 
-100 
'- __ .L-__ 
-L 
L-- __ 
....L__ 
---l 


VeH 


VeL 


25 


Temperature T, 
eC) 


Crosstalk 
2 vs. Temperature: 


(V+= 5 V) 


0,----,-----,---,-----,------, 
-101-----+------1----+----+----1 
-201-----+------1----+----+----1 
-30f-----t------1-----t----+-----j 
-40f---+------j---+---t-----j 
-50f---+---+------j---t---i 
-60f-----t------1-----t----+-----j 
-70t==~~;:::;:::*;:::==1===$==~ 
CT2 
-80 


(dB) -90[---+---+----+----+---'1 


-IOO'--__ 
....J..... __ 
---' 
-'- 
__ 
--J. __ 
---' 


Crosstalk 
4 vs. Temperature 


(V+= 5 V) 
0.-----,---,----,----,,------, 
-101-----+----f----+------1f-----j 
-20f---+---+---[---+----1 
-301----j----f----j------1r-----j 
-401-----+----t----+------1r-----j 
-50f----+----+---[---+----1 
-60t----+------1----+----+-----1 


-70 r:::==~;;,;::;;;,;::;;;;;;j;;,;::;:;;;::::;;;:::*:;;;::::;;;:::~;:::;:::=l 
CT4 
-80 I- 


(dB)-90t----t-----t------I---t------j 


-100'-- __ 
-'- __ 
---' 
-'- __ 
--J. __ 
---' 
-e 
e 
~ 
n 


5-242-----N4raIa.-HiJtliDCD ...lId------- 


NJM2273 


Crosstalk 5 YS. Temperature 
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NJM2273 


• 
TYPICAL CHARACTERISTICS 


Frequency Gain 1 vs. Operating Voltage 
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Differential Gain 1 vs. Operating Voltage 
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Offset Voltage 1 vs. Operating Voltage 


(T.=2S·C) 


Differential Phase 1 vs. Operating Voltage 
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Switch Change Over 1 vs. Operating Voltage 
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Crosstalk 2 vs. Operating Voltage 
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TYPICAL 
CHARACTERISTICS 
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TYPICAL 
CHARACTERISTICS 
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NJM2279 


• 
GENERAL DESCRIPTION 
NJM2279 
is 3-input, 
2-output 
video switch 
with 
750, 
driver 
circuit. 


This video switch can be connected 
to TV monitor directly, as it 
has 6dB amplifier and 75 0 drivers circuit internally. 


The NJM2279 has the mute function. 


• 
FEATURES 
• 
3 input 2 output 


• 
Internal 6dB AMP. 


• 
Internal 75n Driver Circuit 


• 
Operating Voltage Dual 
(±4V-) 
Single (+8V-) 


• 
Internal 2 Output Mute Function 


• 
Package Outline DlP14, DMPl4 


• 
Bipolar Technology 


Dual 
Single 


±4.5V-±5.1V 
+9V-+IO.2V 


, 
I 
, 
H;i 


, 
I 
!~; 


NJM2279D 
NJM2279M 


PIN FUNCTION 
l. 
Vin3 
8. 
y+ 


2. 
SWI 
9. N.C. 
3. Vin2 
10. Vout! 


4. 
MUTE2 
11. MUTEI 


5.' Yout2 
12. Viol 


6. 
GND2 
13. SW2 


7. 
GNDl 
14. Y- 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+/V- 
±7.5 
V 


Power Dissipation 
Po 
(DIPI4) 
7()() 
mW 


(DMPI4) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Icc 
No signal 
10.0 
17.3 
24.6 
mA 
Operating 
Current 
lEE 
No signal 
-24.6 
-17.3 
-10.0 
mA 


Voltage 
Gain 
Gv 
V'N= IOOkHz!1.0Vp-p 
6.0 
6.3 
6.8 
dB 


Freguency 
Characteristic 
Gr 
5MHz!IOOkHz, 
1.0Vp-p 
-1.0 
0.0 
+1.0 
dB 


Differential 
Gain 
DG 
VIN= 1.0Vp-p 
Stair wave 
- 
0.2 
- 
% 


Differential 
Phase 
DP 
V'N= 1.0Vp-p 
Stair wave 
- 
0.2 
- 
deg 


Offset output 
Voltage 
I 
Vosl 
V;,2-V;n3:no 
signal 
-40 
0 
+40 
mV 


Offset output 
Voltage 
2 
Vos2 
V;n l-V;n2/V;n3:no 
signal 
-60 
0 
+60 
mV 


Input/Output 
Crosstalk 
CT 
V,N=4.43MHz!1.0Vp-p, 
VO/V'N 
- 
-70 
- 
dB 


MUTE 
Crosstalk 
CT", 
V,N=4.43MHz/1.0Vp-p, 
VO/V'N 
- 
-60 
- 
dB 


Switch Change 
Voltage 
VCH 
2.5 
- 
V+ 
V 


Vcl 
0.0 
- 
1.0 
V 


TOlal Harmonic 
Distortion 
THD 
V'N= 1kHz l.25Vp-p 
- 
0.1 
- 
% 


Input 
Impedance 
Rin 
- 
20 
- 
kO 
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v-=-sv.1 
t v+=+sv 


INPUT 
TEST 
TEST CONDITION 
PARAMETER 
SYMBOL 
UNIT 
TERMINAL 
TERMINAL 


Icc 
mA 
- 
8 pin 
Vi, 1-3=OV, 
SWI/2' 
MUTEI/2=vCL 
Operating 
Current 
lEE 
mA 
- 
14 pin 
" 


Voltage 
Gain 
Gv 
dB 
1,3, 
12 pin 
5, 10 pin 
MUTEI/2=VcL 


Freguency 
Characteristic 
Gr 
dB 
1,3, 
12 pin 
5, 10 pin 
" 


Differential 
Gain 
DG 
% 
1,3, 
12 pin 
5, 10 pin 
" 


Differential 
Phase 
DP 
. deg 
1,3, 
12 pin 
5, 10 pin 
" 


Offset output 
Voltage 
I 
Vosl 
mV 
- 
5, 10 pin 
V;,1-3=OV 


Offset output 
Voltage 
2 
Vos2 
mV 
- 
5, 10 pin 
V;,1-3=OV 


Input/Output 
Crosstalk 
CT 
dB 
1,3, 
12 pin 
5, 10 pin 
MUTEI/2=VCL 


MUTE 
Crosstalk 
CTM 
dB 
1,3, 
12 pin 
5, 10 pin 
MUTEI/2=Vn 


Switch 
Change 
Voltage 
VCH 
V 
- 
- 


Vn 
V 
- 
- 


Total 
Harmonic 
Distortion 
THO 
% 
1,3, 
12 pin 
5, 10 pin 


5- 250-----N.w3trPtwRrxliDCtJ~.lJd.------- 


NJM2279 


CONTROL 
SIGNAL 
OUTPUT 


SW I 
(Z 
pin) 
SWZ 
(13pin) 
MUTE I 
(Ilpin) 
MUTEZ 
(4 pin) 
Voul I 
(IOpin) 
Voul Z 
(5 pin) 


X 
X 
L 
L 
GND 
GND 


X 
X 
L 
H 
GND 
OUT 
PUT 


X 
X 
H 
L 
OUT 
PUT 
GND 


L 
L 
H 
H 
V,N 1 
V,N2 


L 
H 
H 
H 
V,N 2 
V,N 2 


H 
L 
H 
H 
V,N 1 
V,N 3 


H 
H 
H 
H 
V,N 3 
V,N 3 


=1::H 
=1:e: 
r !~~r"!~~ 
olher 
VCR2 
PASS 
MUTE 


TV MUTE 
r 


47pF*' 


47pF·2 


SWI 
REC 
MUTE r 


t5V 
~V 
~:j~~eH 
~_ 
VeH 
I C~ 
I C 
VeL 


~ 
!fOV 
~ 
OV 
LD 
VCR2 
PASS 
MUTE 
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c 
so 
~ 
4S 


;;l 
40 
U 
3S 
""c 
30 
.'"E 
2S 
~ 
20 
IS 
Ice 
10 
(mA) 
S 
0 -20 
-10 


I Vp_p,1O 
step 
Stair wave __ 
•• 
..~ 
I::o 
DG 
0.4 


(%) 0.2 


0_0 -20 
-10 


o 
-10 
-20 
-30 
-40 
-SO 
-60 
-70 
-80 
-90 
-100 


-20 
-10 


I 


Vinl ~Vin~(Vou~l)- 
- 


.._-- 
Vin2~Vinl 
(Voutl)- 
- 


- -- --- --- -- --- -- --- -- -- 


N 
..>< 
1 
u 
eTI 


(dB) 


10 
9 
8 
7 
6 
S 
4 
3 
2 
I 
o -20 
-10 


- 


1 
I. 
- 
1Vp_p, 
StaIr wave 


~ 
.c 
Po. 
•• 
.'"~~o 


DP 


(deg) 


I Vp_p,IO 
step 
Stair wave_ 
- 


l.4 


1.2 


1.0 


0_8 


0.6 


0.4 


0.2 


0.0 -20 


o 


-10 
-20 
-30 
-40 
-SO 
-60 
-70 
-80 
-90 
-100 -20 
-10 


I 
I 
I 


Vinl~Vink(Vou~l)- 
f- 


-- 
Vin3~Vinl 
(Voutl)- 
f- 


-- --. --- -- --.- -- --- -- 
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1 
u 
cn 


(dB) 


Vin2-Vin3(Vou,I)- - 
---- Vin3-Vin2(Vou'l)- - 


- --- -- --- --. --- -- --- -- -- 


o 


-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
-90 
-100-20 -10 


o 
-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
CTMuTE -90 


(dB) 
-100-20 


I 
I 
Vin-MUTE 


50 


]' 
40 
o 
30 
;> 
20 
J 
1~ 
o 
-10 
(mY) -20 
Yas 
-30 
-40 
-50-20 


I 
I 
I 
I 
I 
Viol. Vin2-Vout! 
I 
Vin2-Vou'l, 
Vin3-'Vou,J- 


o 
-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
-90 
-100-20 -10 


I 


Vin2-Vin3(Vou,2}- - 
--_ .•. Vin3- Vin2(Vou'2)- - 


- -- --- --- --- -- --- --- 
- 


50 
40 
30 
20 
10 
o 
-10 
-20 
-30 
-40 
-50 -20 


I 
I 
I 
I 
I 


•...•Vin-Voutl 
Vin2,Vin3-Vout2_ - 
Vin2, 
Vin--+ Vout 1 
- - 
- -- --- --- -- --- -- --- -- --- - 


·1 


os 
§ 
:r .f! 
"3 
~ 
~O 
THD 


(%) 
1.0XlO-liiii;iiil~l~iiiiii~ 


5.0X10-2 • 
- --- --- -- 
--- --- - 


l.OX 10-2 
5.0X10- 


3 
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Frequency characteristic 
vs. Temperature 


1.0 


0.8 
0.6 
0.4 
0.2 
0.0 


-0.2 
-0.4 
5MHz/ -0.6 
-0.8 
100kHz 
-1.0 


-20 
-10 


I 


It,-~I~put ktair ~ase - 
.~ 
c::o 
E 
c:: 
'"0 
:: 
'2 
~ ~ 
I- 0 


THD 


(%) 


5.0XlO- 


1 ~~~~!~~~;3~;t3~~;f~3;~ 
1kHz, 2.5Vp-p Input Stair case 


I 
I 
I 
I 


IVp-p, 
10 STEP 
Stair 
wave 


- 


I 


IVp-p, 
10 STEP 
Stair 
wave 
, 
\ 
\ 


\... 


50 
100 150 200 250 300 350 400 450 500 550 600 


Load RL (0) 


~f 
'" 
.~ 
~o 
DP 
0.4 


(deg) 0.2 
0.00 
50 
100 150 200 250 300 350 400 450 500 550 600 


Load 
RL (0) 


IVp-p, 
10 STEP 
Stair 
wave 
~f 
'" 
.~ 
~o 


DP 


(deg) 


I 
I 


I 
I 


IVp-p, 
10 STEP 
Stair 
wave 
- 
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Operating 
Current vs. Operating 
Voltage 


50 
45 
40 
35 
30 
25 
20 
15 
Ice 
10 


(mA) 
5 
o 
3 


I 
I 


Operating 
Current 


I 
I 


I 
I 
IVp_p,10 STEP Stair wave 


10 
9 
8 
7 
6 
5 


4 
3 
2 
I 
o 
LOX 10' 
5.0X 
LOX10' 
5.0X 


10' 
10' 


Frequency 
r (Hz) 


I 
I I I 
III 


Input 
Signal 
: IV P_P, Stair 
case 


"'\ 
\ 
\ 


.~c 


~ c 
:I: .€ 
5 .~ 
~o 
THD 


(%) 


5.0XIO- 


'~~~~~~~t~t~E~ 


1.0XIO-' 
1kHz, 2.5V,_pInput Stair case 


5.0X 10-2 


~ 
..c0. 


OJ 
.~ 
~ 
i5 


DP 
(deg) 


I 
I 
I 
I 


I 


IV,_p. 10 STEP Stair wave 


Switching Voltage vs. Operating 
Voltage 


3.5 
~ 
3.0 
~ 
"0 
2.5 
;> 


bO 
2.0 
c:E 
1.5 
.\l.~ 
1.0 


'" 
(V) 
0.5 


IVp_p, 
Stair 
case 
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Switching Speed 
vs. Signal Amplitude 


100 
90 
80 


70 
60 
50 
40 
30 
20 
10 


o 0.5 
1.0 
1.5 
2.0 


SignalAmplitude(Vp-p) 


JTSignal 
Amplitude 


---i ~ SwitchingSpeed 
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./ 
/ 


/' 


/' 


--- 


• 
GENERAL DESCRIPTION 
NJM2283 is a switching IC for switching over from one audio or 


video input signal to another. Internalizing 
2 inputs and I output, and 


then each set of 3 can be operated independently. 
It is a higher effi- 


ciency video switch, featuring the supply voltage range 4.75 to 13.aV, 
the frequency feature 10MHz, and then Crosstalk 75dB (at 4.43MHz). 


• 
FEATURES 
• 
2 Input-l Output 3 Circuits internalizing 


• 
Wide Operating Voltage 
(4.7S-13.0V) 


• 
Crosstalk 7SdB(at4.43MHz) 


• 
Wide Operating Supply Range IOMHz(2Vp.pInput) 


• 
Wide Bandwidth Frequency 


• 
Package Outline DIPI6, DMPI6, SSOPl6 


• 
APPLICATIONS 
VCR, Video Camera, AV-TV, Video Disk Player. 


NJII2283D 
NJII228311 
NJII2283V 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
14 
V 


Power Dissipation 
Po 
(DIPI6) 
700 
mW 


-(DMPI6) 
350 
mW 


(SSOPI6) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(1) 
!cCl 
V+=5V 
(Notet) 
8.3 
11.8 
15.3 
mA 


Operating 
Current 
(2) 
leC2 
V+=9V 
(Note)) 
10.4 
14.8 
19.2 
mA 


Voltage 
Gain 
Gv 
VI = 100kHz, 
2Vp.p, VO/VI 
-0.6 
-0.1 
+0.4 
dB 


Frequency 
Gain 
GF 
VI =2Vp.p, 
Vo(lOMHz)!Vo(IOOkHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
VI =2Vp.p, 
Standard 
Staircase 
Signal 
- 
0.3 
- 
% 


Differential 
Phasa 
DP 
V, =2Vp.p, 
Standard 
Staircase 
Signal 
- 
0.3 
- 
deg 


Output 
Offset Voltage 
Vas 
(Note2) 
-10 
0 
+10 
mV 


Crosstalk 
CT 
V, =2Vp.p, 
4.43MHz, 
VO/VI 
- 
-75 
- 
dB 


Switch 
Change 
Over Voltage 
VCH 
All inside switch ON 
2.5 
- 
- 
V 


Switch 
Change 
Over Voltage 
VCL 
All inside switch OFF 
- 
- 
1.0 
V 


(Notel) 
S I=S2=S3=S4=S5=S6=S7= 
I 


(Note2) 
SI=S2=S3=S4=S5=S6= 
I, S7= 1~2 
Measure 
the output 
DC 
voltage 
difference 
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IN I A 


IN 1 B 


IN2A 


IN2B 


IN3A 


IN3B 


(Input) 


12.SV 


2 
CTLI 


12 
CTL2 
CLT 


7 
CTL3 


[Switching) 
8k 


20k 
'1f' 


8k 


3 
OUTI 
1.8V 


5 
OUT2 


6 
OUT3 


[Output) 


15 
GND 1 


4 
GND2 


10 
GND3 
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r------- 
12 


I, 


Parameter 
51 
52 
53 
54 
55 
56 
57 
58 
Test Part 


Icel 
1 
1 
1 
1 
1 
1 
1 
1 
V+ 


leC2 
1 
1 
1 
1 
1 
1 
1 
1 


G.I 
2 
1 
1 
1 
1 
1 
1 
1 
110 


Gfl 
2 
1 
1 
1 
1 
1 
1 
1 
OG, 
2 
1 
1 
1 
1 
1 
1 
1 
OP, 
2 
1 
1 
1 
1 
1 
1 
1 


CT 1 
2 
1 
1 
1 
1 
1 
2 
1 
v. 


CT2 
1 
2 
1 
1 
1 
1 
1 
1 


CT3 
1 
1 
2 
1 
1 
1 
2 
2 


CT4 
1 
1 
1 
2 
1 
1 
1 
2 
CT5 
1 
1 
1 
1 
2 
1 
2 
3 


CT6 
1 
1 
1 
1 
1 
2 
1 
3 


Vos, 
1 
1 
1 
1 
1 
1 
1/2 
1 
Vo 


Ve, 
1/2 
2/1 
1 
1 
1 
1 
Ve 
1 
Ve 


THO 
2 
1 
1 
1 
1 
1 
1 
1 
110 
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Operating Current 1 ys. Temperature 


(V+= 9V) 
20,..---,------,----,---,----, 
181---+---+---+---+----1 
16t==j===t==t===*;;::;;:;;~ 
.5 
14I:~ 
tl--=:=_-=:=_-=:1+-=:=_-=:=_-=:=_+-t=--=:=_-=:=_-lj=_ -=:=_-=:=_-=:1+-=:=_-=:=_-=:j-l 


lecl61-----+----+---1---+----1 
(mA) 
41---+----+---1---+----1 
21---+----+---1---+----1 


. 0 '-- __ 
.L.-__ 
-L __ 
---l 
.L.-__ 
-' 
-e 
0 
e 
w 
~ 


Voltage Gain 1 ys. Temperature 


(v+= 5 V) 
0.3,..---,-------,----,---,----, 


c 
0.21---+----+---1---+----1 
.; 
0.11-----+----+---1---+----1 
o 
ol---I----il----il-----il-----t 
j 
-0.1 t===t==;:::;:::~;::;;::;~:;;:;;~:;;:;;;;j 
o 
-0.2 
;> -0.31---+----+---1---+----1 
Gvl-0.41---+----+---1---+----1 
(dB) 
-0.51-----f---+---+----+---l 
-0.61- 
__ +-__ -+__ -1 
+-__ -1 


-0.7 L..__ 
-L __ 
--'- 
'-- __ 
-'- __ 
-' 
-e 
e 
w 
~ 


Differential Gain 1 ys. Temperature 


(V+= 5 V) 


C 
Ir----.----r---,.---,------, 
8 0.91---+---+---1---+-----1 
0; 0.81----+----+---1-----+----1 


.~ 
o. 71-1-=:=:=:=:=:j=:=:=:=:=:=:1=:=:=:=:=:=:t=:=:=:=:=:~=:=:=:=:=:~ 
_ 
0.6 


t5 0.51---+----+----1---+----1 
o 0.41---+----+---1---+----1 
DGl 
0.31---+----+---1---+----1 


(%) 
~: ~t==j:;:;;:;;;;t;::;:;::;:;~====:l==::~ 


0'-----'----'-----'----'-----' 
-e 
0 
e 
w 
~ 


Operating Current 2 ys. Temperature 


(v+= 
5 V) 


14 


12 


g,o 
10 


.~ 
8 
8- 
6 


lee24 


(mA) 
2 
o 


, 


Frequency Gain 1 ys. Temperature 


(v+= 
5 V) 


0.5 ,..---,----,----,.---,-----, 


C8 
0.40.31-----t----t---t----t----j 
~ 
0.21-----+---+---1---+-----1 
" O.lt==t==t==t=~==~ 
[ 
0 
u..-O.II-----t----t---t----t----j 
GIl-0.21-----+---+---1---+------1 
(dB) -0.3 t---i-----t----t-----t------j 
-0.41-----t----t---t----t----j 
-0.5 '------'-------'----'-----'-------' 
-25 
25 
50 
75 


Differential Phase 1 ys. Temperature 


(v+= 5 V) 


~ 
Ir---,---,-----,---,---, 
f 
0.91-----+---+---1---+------1 


:"§ 
0.81---+----+---1----t---- 
~ 0.71---+----+---1-----t----j 


~ 
O. 61-1-_:::._:::._:::._:::._:::.~-:::.-:::.-:::.-:::.-:::.-:::.t-:::.-:::.-:::.-:::.-:::.~~-:::.-:::.-:::.-:::.-:::.~-:::.-:::.-:::.-:::.-:::.~ 
is 
0.5 
0.41----t----+-----j---t-----1 
DPl0.31----t----+-----j---t-----1 


(deg) 
O.2t===l=;::;::;;;:::;:::t;:;;:;;*====t==~ 
0.10'------'-------'----'-----'----' 
-25 
25 
50 
75 
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Offset 
Voltage 
1 YS. Temperature 


(V+= 5 V) 
30,.---..,.----,-----,---,..----, 
25f---+---+---+--+---I 
201---+----+-----1,----+----1 
15f---+---+----li---+----1 
10f---+---+---+--+---j 
51---+----+-----11---+----1 
o 1---j---I---I----j'-----1 
- 51----+----+-----11---+----1 
-10f---+---+----II---+----1 
-15f---+---+---+--+---I 


Vas! 
- 201---+----+-----11---+----1 
(mAl-25f---+---+----li---+----1 
-30 L...__ 
...L__ 
--L __ 
--.JL- 
__ 
.l- __ 
..J 


- 25 
0 
25 
50 
75 


Crosstalk 
2 YS. Temperature 


(V+= 5V) 
0,.---..,.----,----,.---..,.----, 
-101---+----1----1----+----1 
-201---+----1----1----+----1 
-301---+----1----1----+----1 
-401---+----1----1----+----1 
-501---+----1----1----+----1 
-60f---+---+--+---I----I 


-70 t==t;;:;;;;;;;:t=4:;;::;:;;t==~ 
-80 
-901---+---+---+---1----1 
-100L... 
__ 
...L__ 
---L 
L... 
__ 
...L__ 
..J 


Crosstalk 
4 YS. Temperature 


(V+= 5V) 
0,.---...,-----,----,.---..,.----, 
-IOI----+----I-----I----+-----j 
-201----+----I----I----+-----j 
-301---+---+--+---1-----1 
-40f-----+-----+---t----+----1 
-50f-----+-----1---+----+----I 
-60f---+--+---I----!-----j 
-70f-----+-----1---+----+----I 


en -80r:::==:t==~===t===:t==~ 
(dB) 
-901- 
-100'-__ -'-__ ----' 
-'--__ --'-__ ---' 


Crosstalk 
1 YS. Temperature 


(v+= 
5 V) 


o ,.---..,.----,----~--~--~ 


-101---+----+---1---+-----1 
-201---+----+---1---+-----1 
-301---+----+---1---+-----1 
-401---+----+---1---+-----1 
-501---+----+---1---+-----1 
-601---+----+---1---+-----1 


-70 t==1=~::;;;;::::t:;::;::~==:::=1 
-80 
-90f---+---+--+---+-----j 
-100L... 
__ 
...L__ 
--L 
L... 
__ 
...L__ 
-J 


-25 
2~ 
50 
75 


Crosstalk 
3 YS. Temperature 


(v+= 
5 V) 


o ,.---..,.----,-----,---~----, 


-101---+----+-----1---+----1 
-20f---+---+---+---+-----j 
-301---+----+-----1---+----1 
-40f---+---+---!---+-----1 
-501---+----+-----1---+----1 
-601---+----+-----1---+----1 
-70t==t;;:;;;;;;;=t==t=;:j~==J 
-80 
-90f---+---+---+--+-----j 
-100 
L... __ 
...L__ 
--L __ 
----l 
.l- __ 
-l 


25 


Temperature T. eel 


o 


-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
-90 
-100 


Crosstalk 
5 YS. Temperature 


(v+= 
5 V) 


I 
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Crosstalk 6 vs. Temperature 


(V+= 
S V) 


Switch Change Over 1 vs. Operating Voltage 


(V'= 
SV) 
0 
3.5 
-10 
~ 
-20 
0 
'" 
-30 
~ 
2.5 
..• 
1 


-40 
"'" 
-50 
.<: 
U 


U 
-60 
.<: 
1.5 


-70 
.§! 
1 
eT6 -80 
~ 
'" 
(dB) -90 
0.5 
Vel 
-100 
(V) 
-25 
25 
50 
75 


Temperature 
T. 
eC) 


Operating Current vs. Operating Voltage 


(Ta=25'C) 


E 
30 


~ 25 
" 
U 


"" 
20 
" 
.", 
e! 
15 
8- 
10 
Ice 


(mA) 


I---- 
J..-.- 
I---- 
- 


8 
9 
10 11 12 13 14 


Operating 
Voltage 
V+ (V) 


Frequency Gain 1 vs. Operating Voltage 


(Ta=2S'C) 


0.5 .----r---r--.----r--r-----,c-----r--,----,---, 
0.41-----+--+--1-_+-+----11---_+_-+-_+-_1 
o. 31-----+--+--~-_+-+----1I---_+_-+-_+-_1 
0.21-_+-+----1-_+_-+-_+--+-+---+--1 
0.1/--::::l==~-+-+--t-+--t--+--t--i 
01-_+-+----1-_+_-+-_+--+-+---+--1 


-0:11-_+-+----1--+-+--+-+-+---+--1 
-0.21----+-+--+-+--+-+---l-+-1----l 
-0.31--+-+-_+-_+_-+-_+--+-+---+--1 
-0.4I----+-+--+-+--+-+---l-+-I----l 
- 0.5'-------'-_-'---'_-'-_.1..-----'_-'-_"----'-_--' 


VeH 


VeL 


- 25 
0 
25 
50 
75 


Operating 
Voltage 
V+ (V) 


Voltage Gain 1 vs. Operating Voltage 


(Ta=2S'C) 


0.3 
0.2 
0.1 


o 


-0.1 
-0.2 
-0.3 
-0.4 
-0.5 
-0.6 
-0.7 


- 


Differential Gain 1 vs. Operating Voltage 


(Ta=2S'C) 


1r----r-,---,----r-,--,--,-,--,--, 
0.91----t-+--+-+-r---+-+--+-+--t 
0.81----t-+--+-+-r---+-+--+-+--t 
0.7r---+-t--+-+--t--+--t--t-+--i 


0; 
O.61----t-+--r---t-+---1r---t-+---1r---i 


.~ 
0.51--+-+--1-_+-+----'1---_+-+----11----1 


~ 
0.41--+-+--1-_+--+----'1---_+-+----11----1 


o 
0.31----+-t--t-+--t-+-t--t-+--i 


DGI 
0.2~:t~~:;::~:+=+~~=t=t:jt:~ 
0.1 f- 


( %) 
0 '-------'-_-'-_'-------'-_-'----'L----'-_-'---'L---' 
10 11 12 13 14 
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Differential Phase 1 ys. Operating Voltage 


(Ta=25"C) 


I ,---,---.------,----r-,--.----r-..--.--, 
~ 
0.91---+--+-+--+--+---+---11--+--+-----1 
.c 
0.81--+-+---+-+-+---+-+-+---+--1 


0.. 
OJ 0.7f--+--!---;--+-+---+--+--I----+--1 
.~ ~:~1--+-+---+-+-+---+-+-+---+--1 
~ 
0.41--+-+---+-+-+---+-+-+---+--1 
is 
0.31--+-+--+-+---+--+--1I--+--+--1 


DPI 
0.2 ~=t=:t==1=:$=$=~==t=~;!;::;;~ 
(deg) 
0.11- 
o L--L_...L-..l_....L_.J.......--'_....L_L---'_...J 


10 11 12 13 14 


Crosstalk 1 vs. Operating Voltage 


(Ta=25"C) 


o r--r--,------,---r-..-----,---r-,--.--, 
-101--+-+---+--+--1---;--+-+---+--1 
- 201-+-+--+-+--4--1---11--+-1---1 
-301-+-+--+-+--4--1---1-+-1---1 
-401-+-+---+-+-+---+-+-+---+--1 
-501-+-+--+-+--4--1----1-+-1---1 
-601--+-+--4-+---+-+-1--+-+---1 


-70~~t:t:~t::t::t::t::t::j 
-80f- 
- 901--+-+--+-+---+-+-1--+-+---1 
-100L--L_...L-..l_....L_.J.......-..lI-----l..._i--..l_...J 
10 11 12 13 14 


Operating 
Voltage 
Y+ (Y) 


Crosstalk 3 ys. Operating Voltage 


(Ta=25"C) 


o ,---,---.---r---,.---.------,---,.---,----,--, 
-101--+-+--1--+-+---+-+-+---+--1 
-201--+-+---4-+---+--1--I--+-+----1 
-301--+-+---+--1--1I--+-+--+-+---1 
-401---4--1--+--+-+-----,1--+-+--1--1 
-501--+-+---+--1--1-+-1--+-+---1 
-601--+-+---+--1--1-+-1--+-+---1 
-701--+-+--+--+-+--I1--+--!---1--1 


CT3 
-801--+--+--+--+--+-.-11==1-=-1==1==1 


(dB)-901--+-+---+-+---1--+--+--+--1--1 


-100L---'-_-'-_L--L_...L-..lL--L_...L-..lI--...J 


9 
10 11 12 13 14 


Operating 
Voltage 
Y+ (Y) 


Offset Voltage 1 ys. Operating Voltage 


(Ta=25"C) 


~ 
-0 
:> 
~o 


Yos I 


(mV) 


30 ,---,--~-~~-~-~-,---.---,-----, 
251--+-+---+--1---11--+-1--+-+---+ 
201--+-+---+--1---11--+-+--+-+---+ 
15f--+-4--+--+-4--+--+--!---I----1 
101--+-+---+--1---11--+-1--+--!---+ 


gt=t=t=::t=:::l=:::t==t:=t::4=t~ 
- 5f---I--4--+---I--4--I----I--+--l---1 
-10f--+-4--+---I--4--I---+--!---I----1 
-151--+-+--+--1---11---+-1--+--!---I 
-201--+-+---+--1---11---+-+---+--!---I 
- 25f--+-4--+---I--4--I----I---!---I----1 
- 30 L--L_...L_L---L_...L_L---L_...L_L-....J 


Crosstalk 2 ys. Operating Voltage 


(Ta=25"C) 


o ,----,.---,----,--r--,-----,c---,.---,-----,---, 
-101--+-1---I---!---+-+-1--+-+---I 
- 201--+-I---I---I---+-+-I--+-+---1 
-301---+--I--I--+--I--I1---+--!--I--I 
- 40I--+-+--I--+-+--II--+--!--I--I 
-501--+-1---I---!---+-+-1--+-+---1 
-601---+--!--I--+--!--Ie---+--!--I--I 
-701--+--I--I--+--!--I1--+--!--I--I 
-80 ~""'~~""'~~""'~~=f..~~=I==l 
-90f--+-+--1--+-+--1--+-+--1---1 
-IOOl--L_..L_L--L_..L_L--L_..L_I--....J 
8 
10 11 12 13 14 


Crosstalk 4 ys. OperatinglVoltage 


(Ta=25"C) 


o 


-10 


1 


-20 


1 
-30 
-40 
-50 
-60 
-70 
cn 
-80 


(dB) 
-90 
-100 
9 
10 11 12 13 14 


Operating 
Voltage 
Y+ (Y) 
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Vel 


(V) 
0.5 


2 


" 
1.8 
8 
1.6 


";;j 
1.4 


o@ 
1.2 


~ 
1 
is 
0.8 


DGI 
0.6 


(%) 
0.4 


0.2 


o 


Crosstalk 
5 vs. OperatinglVoltage 


(Ta=25°C) 


o .--.- 
...• --,,---.- 
...• --,---,--r----.---, 
-101---+--f--jc---+-+--j--+-+--t--; 
-20f--+--+--+--t--+-+-t-+-t--i 
-30f--+--+--+--t--+-+-t-+-t--i 
-40f--+--+--+--t--+-+-t-+-t--i 
-501---+--f--j1----+-+--j--+-+--t--; 
-60t-+-t--+--t--+-+-t-+-t--i 
-70r--::~~~=!=:t==l=~~=!=~ 
-80f- 
-90t-+-t--+--t--+-+-t-+-t--i 
-100 L--'-_...L..-..J'---'-_...L..-..J_-'-_-'------'_--' 


0 
" 
-0.5 
•••0 
-I 
~ 
- 1.5 
~ 
-2 
0> 
-2.5 
Gv 
-3 
(dB) -3.5 


-4 


~ 
..c: 
1.8 


0.. 
1.6 


1.4 


1.2 


1 


DPI 
0.8 


(dog) 
0.6 
0.4 


0.2 


o 


Crosstalk 
6 vs. Operating 
Voltage 


(Ta=25°C) 


o 


-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
-90 
-100 


Switch 
Change 
Over 
1 vs. Operating 
Voltage 


(Ta=25°C) 


VeH 


VeL 


Voltage 
Gain 
1 vs. Frequency 
Feature 


(Ta=25°C) 


......• 


t'.... 


""- 


"'" 


Differential 
Phase 
1 vs. Load Resistor 


(Ta=25°C) 


.. 
I--- 


APLlO% 
. 


- 
---+:~~b: 
'-, 
~--- 
. 
. 
-- 
- 
APL50% 
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Differential 
Gain 
1 vs. Load Resistor 


(Ta=25°C) 


: 
I 


: 
I 


" 
./' 
APLlO% 


/' 


" 


\ 
- 


\ 
--- 
----- 
-- .. ---- 
---- 


"- 


APLtO% 


f-- .- 
. 
APL50°1> 


INJM2283 


1 
c 
0.9 


~ 
0.8 


OJ 
0.7 
.'" 
0.6 
~ 
0.5 


~ 
0.4 
o 
0.3 


DGIO.2 


(Ok) 
0.1 


o 
0 


0.5 


0.45 
0.45 
0.35 
0.3 


0.25 
0.2 
0.15 
0.1 


0.05 


THDI 
0 


(%) 


Differential 
Gain 
1 Ys. APL 


(Ta=25"C) 


\ 
\ 
/ 
\ 
I 
\ 
\ 
\ 
\ 
/ 


.....-- 
~ 


Differential 
Phase 
1 Ys. APL 


(Ta=2S"C) 


I 
M 
0.9 
is: 
0.8 
0.7 
~ 
0.6 


~ 
0.5 
~ 
0.4 
is 
0.3 
0.2 
DPI 
0.1 


(deg) 
0 
10 


Total 
Harmonic 
Distortion 
ys. Load Resistor 


(Ta=2S"C) 


\ 
\ 


\ 
\ 
\ 
/ 
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• 
GENERAL DESCRIPTION 
NJM2284 is a switching IC for switching over from one audio or 
video input signal to another. Internalizing 
2 inputs, I output, and then 


each set of 3 can be operated independently. 
One of them is a Clamp 
type" and it can be operated 
while DC level fixed in position of the 
video signal. It is a higher efficiency video switch, featuring the operat- 


ing supply voltage 4.75 to 13.0Y, the frequency 
feature 
IOMHz, and 
then the Crosstalk 75dB (at 4.43MHz). 


• 
FEATURES 


• 
2 Input-l 
Output Internalizing 
3 Circuits 
(one of them is a Clamp type). 


• 
Wide Operating 
Voltage 


• 
Crosstalk 
75dB(at 
4.43MHz) 


• 
Wide Bandwidth 
Frequency 
Feature 
IOMHz(2Vp.p Input) 


• 
Package 
Outline 
DIP-16, 
DMP-16, 
SSOP-16 


• 
RECOMMENDED OPERATING CONDITION 


• 
Supply 
Voltage 
V+ 
4.75-13.0V 


• 
APPLICATIONS 


• 
VCR, 
Video 
Camera, 
A V-TV, 
Video 
Disk 
Player. 


NJM2284D 
NJM2284M 
NJM2284V 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
14 
V 


Power Dissipation 
PD 
(DIP 16) 
700 
mW 


(DMPI6) 
350 
mW 


(SSOPI6) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(I) 
IcCi 
V+=5V 
(Notel) 
8.1 
11.6 
15.1 
mA 


Operating 
Current 
(2) 
Ieo 
V+=9V 
(Notel) 
10.2 
14.6 
19.0 
mA 


Voltage 
Gain 
Gv 
V, = 100kHz, 2Vp.p,Vo/VI 
-0.6 
-0.1 
+0.4 
dB 


Frequency 
Gain 
GF 
VI =2Vp.p, 
Vo(lOMHz)/Vo(lOOkHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
VI =2Vp.p, 
Standard 
Staircase 
Signal 
- 
0.3 
- 
% 


Differential 
Phasa 
DP 
V, =2Vp.p, 
Standard 
Staircase 
Signal 
- 
0.3 
- 
deg 


Output 
Offset Voltage 
Vas 
(Note2) 
-10 
0 
+10 
mV 


Crosstalk 
CT 
V, =2Vp.p, 
4.43MHz, 
VO/VI 
- 
-75 
- 
dB 


Switch 
Change 
Over 
Voltage 
VCH 
AlI inside Switch ON 
2.5 
- 
- 
V 


Switch 
Change 
Over 
Voltage 
VCL 
AlI inside Switch 
OFF 
- 
- 
1.0 
V 


(Note I) 
SI =S2=S3=S4=S5=S6=S7= 
I 


(Note2) 
SI=S2=S3=S4=S5=S6=I, 
S7=1--2 
Measure 
the output 
DC voltage 
difference 
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IN 1 A 


IN 1 B 


IN2A 


IN2B 


(Input] 


l2.SV 


IN3A 


IN3B 
(Input] 


12.2V 


CTL 1 
CTL2 
CTL3 
[Switching] 


OUT3 
[Output] 


15 
GND 1 


4 
GND2 


10 
GND3 
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Parameter 
81 
82 
83 
84 
85 
86 
87 
88 
Test Part 


Ice. 
1 
1 
1 
1 
1 
1 
1 
1 
V+ 


Ice, 
1 
1 
1 
1 
1 
1 
1 
1 


G•• 
2 
1 
1 
1 
1 
1 
1 
1 
Vo 


Gfl 
2 
1 
1 
1 
1 
1 
1 
1 
DG. 
2 
1 
1 
1 
1 
1 
·1 
1 
DP. 
2 
1 
1 
1 
1 
1 
1 
1 


CT1 
2 
1 
1 
1 
1 
1 
2 
1 
Vo 


CT2 
1 
2 
1 
1 
1 
1 
1 
1 
CT3 
1 
1 
2 
1 
1 
1 
2 
2 
CT4 
1 
1 
1 
2 
1 
1 
1 
2 


CT5 
1 
1 
1 
1 
2 
1 
2 
3 
CT6 
1 
1 
1 
1 
1 
2 
1 
3 


VOSI 
1 
1 
1 
1 
1 
1 
II2 
1 
Vo 


Vel 
II2 
2/1 
1 
1 
1 
1 
Ve 
1 
Ve 


THD 
2 
1 
1 
1 
1 
1 
1 
1 
Vo 
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I 
u 
00 
" 
.~ 
8- 


!cel 


(mA) 


Operating Current 1 vs. Temperature 


(V+=9V) 


20 r---,-----,----,----r-----, 
181---+---+---+-----11------j 


15~=$=:==$===~;;;;~=~ 
141- 
121---+---+---+-----11------j 
101---+---+---+-----11------j 
81---+---+---+---+----1 
61----+-----t---+----+-----i 
41----+-----t---+----+-----i 
21---+---+---+---+----1 
OL- __ 
-'-__ 
--.1 
-'-- __ 
--L__ 
----' 


-~ 
~ 
~ 
" 


TemperatureT. (C) 


Voltage Gain 1 vs. Temperature 


(V+=5V) 


N 
E 
14 
~ 
12 
;;lU 
10 
00 
" 
8 
.~ 
& 
6 
0 
!cc2 4 


(mA) 
2 
0 


0.3 
" 


0.5 


" 
0.2 
'OJ 
0.4 


'OJ 
0.1 
0 
0.3 
0 
1)' 


'" 
0 
" 
0.2 
C>ll 
'" 
0.1 
5 
-0.1 
;;l 


"0 
-0.2 
[ 
0 
> 
1.1. 
-0.1 
-0.3 
Gv1-0.4 
Gfl -0.2 


(dB)-0.5 
(dB)-0.3 


-0.6 
-0.4 
-0.7 
25 
50 
-0.5 
-25 
0 
75 


Differential Gain 1 vs. Temperature 


(V+=5V) 


" 
1 
'OJ0 
o 9 


--;; 
0.8 
." 
0.7 
"~ 
0.6 
~cs 
0.5 
0.4 
DGI 0.3 
(%) 0.2 
0.1 
0 
25 
50 
-25 
0 
75 


Operating Current 2 vs. Temperature 


(V+=5V) 


Frequency Gain 1 vs. Temperature 


(V+=5V) 


Differential Phase 1 vs. Temperature 


(V+=5V) 


~ 
1r-----,r-----,---,-----,---, 
s: 
0.91----+----f----+---j----j 


] 
O. 8 t::::::::::::::::::t::::::::::::::::::t::::::::::::::::::~:::::::::::::::~::::::::::::::::::j 
E 
0.7r 
iE 
0.61----+---f----+---j----j 
C 
0.51---+---+-----11---+------j 
0.41----+---f----+---j----j 


DPI0.31---+---+-----11---+------j 


(deg) 0.2t--=:===t===:;;~:::;~*==~==~ 
0.1 f- 
0.0 L- __ 
-.L 
-'---__ 
-'- __ 
--' __ 
--' 


-~ 
0 
~ 
~ 
" 
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Offset 
Voltage 
1 YS. Temperature 


(V+=5V) 
30r----,---~--_,---...._--__, 
251-----+----+---1---+----1 
201----1----+----1---+------1 
151----1----+----1---+------1 
101----1----+---/---+------1 
51-----+----+---1---+----1 
-~~=$==$==r=:=$=~ 
-101-----+----+---1---+----1 
-151-----+----+---1---+----1 


Vosl -201-----+----+---1---+----1 
(mV) 
-251-----+----+----1---+----1 
-30'------2-'-5----'-0------'25---5.l...O------'75 


Crosstalk 
2 YS. Temperature 
(V+=5V) 
Or---,------,----,---r----, 
-101-----+----+---1---+----1 
-201----+-----+---1---+----f 
-301-----+----+----1---+----1 
-401-----+----+---1---+----1 
-501-----+----+---1---+----1 
-601---+----+---/---+------1 


- 
70t==l:===ll===t:::::t==j 
-80 
-901-----+----+----1----+----1 
-100'-----'-------'-------'---"'------' 


CT2 
(dB) 


Crosstalk 
4 YS. Temperature 


(V+=5V) 


or---,-----,---_,---,----__, 
-101-----+----+----1---+----1 
-201----1----+----1---+------1 
-301-----+----+----1---+----1 
-401-----+----+----1---+----1 
-501-----+----+----1---+----1 
-601-----+---·-+----1---+----1 
-701-----+----+----1---+----1 


cn -80~--l===-4----+--..,.."""""""''''1 
(dB)-901-----+----+----1---+----1 
-100'-----'-------'-------'---"'------' 
-25 
0 
25 
50 
75 


Temperature 
T. 
eC) 


Crosstalk 
1 YS. Temperature 
(V+=5V) 


- 
0 


-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
-90 
-100 


1------ 


25 


Temperature 
T. 
(C) 


Crosstalk 
3 YS. Temperature 


(V+=5V) 
- 
0 r---,----,---~---r---_, 
-IOI-----+----+----+---t----I 
'" -201---+----+---+---+------1 
-'" -301------t-----t----+---t----j 
3 
-401-----+----+----+---+----j 
~ -501------t----+----+---t----j 
U -601---+----+---+---+------1 


-70~==$===!====t===e==~ 
CT3 
-801- 


(dB)-901-----+----+----+---t----j 
-100'-- 
__ -'-__ --'-__ ----'- 
"'--- 
__ -' 


- Or---,----,-----,---,----, 
-101------t----+----+---+----j 
-20I-----t-----t----+---+----j 
-301-----t----+----+---+----j 
-401----+----+----+---t----I 
-501----+----+----+---+----1 
-601-----+----+----+---t----I 
-701----+---+---+---1---'" 
CT5-801-----+----+----+---t----I 
(dB)-901----+---+---+----+-------1 


-100. 


Crosstalk 
5 YS. Temperature 
'(V+=5V) 


-~ 
~ 
~ 


Temperature 
T. 
eC) 
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• 
TYPICAL 
CHARACTERISTICS 


Crosstalk 
6 V5. Temperature 


(V+=5V) 
- O,-----,---,-----,-----r----, 
-IOf-----+---+_---+---~---_j 
-20f-----+---+_---+---~---_j 
-30f-----+---+_---+---~---_j 
-40f-----+----r----+---~---_j 
-501----+----+----1---+----j 
-601----+----+----1---+----j 
-70f-----+---+_---+---~---_j 
-801---+---+---I,.....--+---~ 
-90f-----+----r----+---~---_j 
-IOO'-----'----.L- 
__ 
--'-- 
--' 
...J 


-~ 
~ 
w 
" 


Operating 
Current 
V5. Operating;Voltage 


(Ta=25°C) 
c~ 
30 
"U 
25 
00c 
.~ 
20 
8- 
15 
0 


Ice 
10 


(mA) 
- 
-- 


10 II 
12 13 14 


Operating 
Voltage 
V+ (V) 


Frequency 
Gain 
1 V5. Operating,Voltage 


(Ta=25°C) 


c 
'OJoiI 


Gfl 
(dB) 


0.5r----r-,--,----,---,---,--r----r--,---, 
0.4f---+--+--+---l--+-+--f---+--+--_j 
0.31--+-+---1-+-t---+-+-t--+--j 
0.2f---+--j--+---l--+-+--f----+--+--_j 


O.~~~:;:;*:;:;~~;;;;:;;~;;;;:;;+=~~=+=4 


If---+--j--+----t--+-+--t---+--+--_j 


-0.2f---+--j--+_---t--+-+--t--+--+--_j 
-0.3f---+-_+_-+---l--+-+--f---+--+--_j 
-0.41--+-+---+-+-t---+-+-t--+--j 
-0.5 '---J._--'-_.L----J_......l..._-'-_'---'-_--'--_...J 
10 11 12 13 14 


Switch 
Change 
Over 
1 V5. Temperature 


(V+=5V) 


VCH_ 


Vel. 


~ 


~ 
2.5 
II 
2 
U 
~ 
1.5 
l· 
Vel 
0.5 


(V) 


Voltage 
Gain 
1 V5. Operating,Voltage 


(Ta=25°C) 
0.3r----r--,--,----,r--r-...,...--,-----r-,----, 
0.2f----+--+--+---lI--+-_+_-+_-+-_+___I 
c 
O.If----+--+--+---l~-+-_+_-+_-+-_+___I 
8 0~-j~=t~::=1==t=t=t:!~ 
-0.1l- 
1 -0.21--+-+-+---1--+-+-+--+-+--1 
~ -0.3f----+--+--+---l--+-_+_-+_-+-_+___I 


-O.4f---+--+--+---l--+-_+_-+_-+-_+___I 
Gvl-0.51--+-+-+---1--+-'+-+--+-+--1 
(dB)-0.61--+-+---1--+-+---1--+-+_-+--i 


- O. 7'---'-_--'--_.L----J~-'-_--'-_.L--J._--'-_J 
10 11 12 13 14 


Differential 
Gain 
1 V5. Operating 
Voltage 


(Ta=25°C) 
Ir----r--,--,-----;r---,--,--r----r--,----, 
c 
0.9I---+--+--+---II--+-_+_-+--+-+-__I 
8 0.81--+-+-+---1I--+-+-t--+-+--1 
<a o.7I---+--+--+---lI--+-_+_-t---+-+-__I 
.'" 0.61--+--+--+---11--+-+--+---+-+-__1 
~ 0.51--+--+--+---II--+-+--+--+-+---I 
~ 0.4I--+-+-+--t--+-+-+--t-+--1 
is 0.31--+-+-1--+-+---11-+-+--+--1 


DG I 
O. 2t::::':$=!==t:::=l::::t;;t;;;t:;:;t;;J~~ 
(%) 0.1 
o '----'_......l..._-'-_L--J._--'--_"---'_--'--_J 
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I 


~ 
0.9 
f 
0.8 
0.7 


-;;; 
0.6 
.;;: 
~ 
0.5 
~ 
0.4 
o 
0.3 


DP! 
0.2 


(deg) 
O.~ 


0 


-10f-- 


.<,> 
-20 


-'" 
-30 
~ 
-40 
e 
-50 
u 
-60 


CT3-70 


(dB) -80 


-90 
-100 


Differential Phase 1 YS. Operating Voltage 


(Ta=25"C) 


- 


Offset Voltage 1 vs. Operating Voltage 


(Ta=25"C) 


30 r--,.--,---,----,--,---,---r--,---,-----, 
251--+--+--+--1--+--+--1--+--+----1 
201--+-_+_-+--1--+--+--1--+-_+_---1 
151--+--+--+--1--+--+--1--+--+----1 
101--+-_+_-+--1--+--+--1--+-_+_---1 
51--+--+---+-+--+-+---+---1--1'----1 


- ~r=:::$=$=$=$$$=1==!=~~ 
-101--+-+-+-----1-+-+--1--+-+-1 
-151--+-_+_-+--1--I--+--1--+-_+_---1 
Vos!-201--+-_+_-+--1--+-+--1--+-_+_---1 
(mV)-251--+-_+_-+--1,---+-+--1--+-_+_---1 


- 30'---'---'6'-----'---'8'----'---'-10--1'-1--'-12-....11-3 
---'14 


Crosstalk 2 YS. Operating Voltage 


(Ta=25"C) 


or--r--,----,-----,r---r--,----r--,---,-----, 
-101--+--I--+--!1--I--+--t--+-_+_---1 
- 201--+--I--+--!I--I--+--t--+-_+_---1 
-301--+--I--+---11--I--+--1--+-_+_---1 
-401--+-+--+---11-+-+--1--+-+-1 
-501--+--I--+---11--I--+--1--+-_+_---1 
-601--+-+---,1--+-+--+-+-1--+---1 
-70~=$=$=$:~~:$=$:=~=1:=*~ 
CT2-801- 
(dB)-901--+-+---11--1--+--+--+--1--+---1 


-100L---l_--'--_-'------JL--I..._-'---_L----L_-'----' 


Crosstalk 4 YS. Operating Voltage 


(Ta=25"C) 


or--r--,----,----r---r--,----r--,---,---, 


-101--+--+--+--1--I--+--1--+-_+_----1 
- 201--+--+--+--I--I--+--I--+-_+_----1 
-301--+-+---1f--+-+---+-+-1--+----i 
-401--+-+-+---11-+-+---11--+-+---1 
-501--+-_+_-+--11--+-+--!1--+-_+_----1 
- 601--+-_+_-+---1I--I--+---1I--+-_+_----1 
-701--+-_+_-+---11--I--+---11--+-_+_----1 


CT4 -80 1---+-+-.....,r--+-+--+-4==i~-+-I 
(dB)-901--+--+---+-+--+-+---+-+--1--1 


- 100 
'---'----'-----'------''----'----'-----''----'---'----....1 
10 II 
12 13 14 


Operating 
Voltage 
V+ (V) 
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Crosstalk 1 ys. Operating Voltage 


(Ta=25"C) 


o 


-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
-90 
-100 


I 


Crosstalk 3 ys. Operating Voltage 


(Ta=25"C) 


8 
9 
10 II 
12 13 14 


Operating 
Voltage 
Y+ (Y) 


NJM2284 


.,., 


-'"1 
U 


CT5 
(dB) 


1il,c 
~ 
2.5 


U 
:g 
~ 
1.5 


Vel 
(V) 
0.5 


o 
c 
-0.5 
~ 
-I 
E 
-1.5 


~ 
~2 
-2.5 
Cv 
(dB) -3 


-3.5 


-4 


Crosstalk 
5 ys. Operating- 
Voltage 


(Ta=25"C) 


o 


-10 
-20 
-30 
-40 
-50 
-60 
-70 
-80 
-90 
-100 


Crosstalk 
6 ys. Operating 
Voltage 


(Ta=25"C) 


Or---,----,--,---,---,.--.--,---,---,-, 


-101--+--+-+---4--+-+--1--+--+---1 
- 201--+--+-+---4--+-+--1--+--+---1 
-301--+--+-+---4--+-+--1--+--+---1 
-401--+--+-+---4---+-+--1--+-'-+---1 
-501--+--+-+---4--+-+----'1--+-_+_--1 
-601--+--+-+---4--+-+-~I--+-_+_--1 
-701--+--+-+---4--+-+--1--+--+---1 
-80f--+-+---1i--+-+--+-+--t--+-., 
-90f----+--+-+---4--+-+--I--+--+---1 
-100L----'-_-'--_.L----'_---I..._--'----'L--L_...L--' 
9 
10 II 
12 13 14 


c 
I 
'OJo 
0.9 
OJ 
0.8 
.~ 
0.7 
~_ 
0.6 
0.5 
Cl 
0.4 
DC5 0.3 
(%) 
0.2 
0.1 
0.0 


c 
2 
8 
1.8 


OJ 
1.6 


'@ 
~:~ 
~ 
I 
Cl 
0.8 


DCI 
0.6 


(%) 0.4 
0.2 


o 


Diffeerntial 
Gain ys. APL 


(Ta=25"C) 


- 
- 
r- 


Differential 
Gain 
1 ys. Load Resistor 


(Ta=25"C) 


I 
I 


I 
APLJOQ-6 


I 
I - 
. 


\ 


\ 
". /APL50%- 
APL90% 


-1--1"- 
--r-- 
- 
-- 
I 
I 
I 
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Switch Change 
Over 1 vs. Operating 
Voltage 


(Ta=25"C) 


I 
I 


v~ 
I 


VeL 
I 
I 


I 


Voltage 
Gain 
1 ys. Frequency 
Feature 


(Ta=25"C) 


........• 


1'0... 


"'- 
..•.....• 


....... 


2 4 
6 
8 10 12 14 16 18 20 22 24 26 28 


Frequency 
f (MHz) 


NJM2284 


Differential 
Gain 5 Ys. Load Resistor 


(Ta=25'C) 
.,., 
c 
2 
~ 
1.8 
1.6 
1.4 
1.2 
I 
0.8 
0.6 
0.4 


0.2 
o 


2 


1.8 
1.6 
-;s 
1.4 


.~ 
1.2 
~ 
I 
o 
0.8 
DPI 
0.6 


(d.g) 
0.4 
0.2 
o 


I 
0.9 
0.8 
c; 
0.7 


.~ 
0.6 


~ 
0.5 
o 
0.4 


DGI 
0.3 
(%) 
0.2 
0.1 
o 


~ 
..c: 
0.. 
] 
~~o 
DP5 
(d.g) 


I 
0.9 
0.8 
0.7 
0.6 
0.5 
0.4 


0.3 
0.2 
0.1 


o 
10 


Differential 
Phase 
1 vs. Load Resistor 


(Ta=25'C) 


I 
I 
I 
I 


.A~L9ri% 
, 
I 
APLlO% 
. 
I 


~ 
I 


7APL50% 
y 
-i--~_ 
.1 
i- 
I 
- - 


7 
~ 
9 
10 


Load Resistor RL (k!l) 


Differential 
Phase 
5 Ys. Load Resistor 


(Ta=25'C) 


~ 
2 
E: 
1.8 
1.6 
1.4 
1.2 


1 
0.8 
DP5 
0.6 


(d.g) 
0.4 
0.2 
o 


I 
I 


I 
I 
I 
I 


APL90% 


~ 
I 
I 


: APL50% 


~~}L?O%r 
YoL. 
I,.. 


Differential 
Gain 
1 Ys. APL 


(Ta=25'C) 


\ 
\ 
\ 
\ 
7 


---- --_. 
/ 
\ 
/ 
\ 


"" 
....•.•.•.. 
- 


Differential 
Phase 
5 Ys. APL 


(Ta=25'C) 


-~ 


6 


Load Resistor RL (kO) 
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Differential 
Phase 
1 Ys. APL 


(Ta=25'C) 


~ 
..c: 
0.. 


-;;; 
.~ 
~o 
DPI 
(d.g) 


1 
0.9 
0.8 
0.7 
0.6 
0.5 
0.4 


0.3 
0.2 
0.1 
o 
10 


\\\ 
./ 
\ 
"" 
- 
- 


NJM2284 


0.3 
u 
·2 
0.45 


~ 
- 
0.4 
:E.~ 
0.35 
0.3 
~.~ 
0.25 
I- Cl 
0.2 


THDI ~::5 
(%) 0.05 
o 


Total Harmonic Distortion 1 vs. Load Resistor 


(Ta=25T) 


\ 
\" 


4 


Load Resistor RL (kO) 
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• 
GENERAL DESCRIPTION 
NJM2285 
is a switching IC for switching over from one audio or 


video input signal to another. Internalizing 
2 inputs, 1 output, and then 
each set of 3 can be operated independently. 
Two of them are 
Clamp 
type", and they can be operated while setting DC level fixed in position 
of the video signal. It is a higher efficiency video switch, featuring the 
operating supply voltage 5 to l2V, the frequency feature IOMHz, and 
then the crosstalk 75dB (at 4.43MHz). 


• 
FEATURES 


• 
2 Input-l 
Output 


Internalizing 
3 Circuits 
(Two of them are Clamp type). 


• 
Wide Operating 
Supply Voltage 
(4.7S-nOV) 


• 
Crosstalk 
7SdB(at4.43MHz) 


• 
Wide Bandwidth 
Frequency 
Feature 
IOMHz(2Vp-p Input) 


• 
Package 
Outline 
DIPl6, 
DMP16, 
SSOPl6 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, 
Video 
Camera, 
A V-TV, 
Video 
Disk 
Player. 


NJM2285D 
NJM2285M 
NJM2285V 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
14 
V 


PO\ller Dissipation 
Po 
(DIPI6) 
700 
mW 


(DMP16) 
350 
mW 


(SSOPI6) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(I) 
lec, 
V+=5V 
(Notel) 
8.0 
11.4 
14.8 
mA 


Operating 
Current 
(2) 
ICC2 
V+=9V 
(Notel) 
10.0 
14.3 
18.6 
mA 


Voltage 
Gain 
Gv 
V, = 100kHz, 2Vp_p,Vo/V, 
-0.6 
-0.1 
+0.4 
dB 


Frequency 
Gain 
GF 
V, =2Vp_p, Vo(IOMHz)/Vo(lookHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
V, =2V poP,Standard 
Staircase 
Signal 
- 
0.3 
- 
% 


Differential 
Phasa 
DP 
V, =2Vp_p, Standard 
Staircase 
Signal 
- 
0.3 
- 
deg 


Output 
offset Voltage 
Vos 
(Note2) 
-10 
0 
+10 
mV 


Crosstalk 
CT 
V, =2Vp_p, 4.43MHz, 
yo/V, 
- 
-75 
- 
dB 


Switch 
Change 
Over Voltage 
VCH 
All inside Switches 
ON 
2.5 
- 
- 
V 


Switch 
Change 
Over 
Voltage 
VCl 
All inside Switches 
OFF 
- 
- 
1.0 
V 


(Notel) 
SI=S2=S3=S4=S5=S6=S7=1 


(Note2) 
SI=S2=S3=S4=S5=S6=1, 
S7=1~2 
Measure 
the output 
DC voltage 
difference 
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IN 1 A 


IN 1 B 


(Input) 


12.5V 


11 
IN2A 
1.5V 


14 
IN2B 
8 
IN3A 


9 
IN3B 


(Input) 


500 


l2.2V 


CTL 1 
CTL2 
CTL3 
(Switching) 


OUT2 
OUT3 


(Output) 


15 
GND 1 


4 
GND2 


10 
GND3 
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Parameter 
51 
52 
53 
54 
55 
56 
57 
58 
Test Part 


ICCI 
1 
1 
1 
1 
1 
1 
1 
1 
V+ 


Icc, 
1 
1 
1 
1 
1 
1 
1 
1 


G.l 
2 
I 
1 
I 
1 
1 
1 
1 
vo 


Gfl 
2 
1 
1 
1 
1 
1 
1 
1 


DGI 
2 
1 
1 
I 
1 
1 
1 
1 
DPI 
2 
I 
1 
1 
1 
1 
1 
1 


CTI 
2 
1 
1 
1 
1 
1 
2 
1 
vo 


CT2 
1 
2 
1 
1 
I 
1 
1 
1 
CT3 
1 
1 
2 
1 
1 
1 
2 
2 


CT4 
1 
1 
1 
2 
1 
1 
1 
2 


CT5 
1 
1 
1 
1 
2 
1 
2 
3 


CT6 
1 
1 
1 
1 
1 
2 
1 
3 


VOSI 
1 
1 
1 
1 
1 
1 
1/2 
1 
Vo 


VCI 
1/2 
2/1 
1 
1 
1 
1 
Vc 
1 
Vc 


THD 
2 
1 
1 
I 
1 
1 
1 
1 
vo 
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0.3 
" 
0.2 


'<;j 
0.1 
0 
0 
" 
00 
-0.1 
;g 
"0 
-0.2 
> 
-0.3 
Gv1 -0.4 


(dB) 
-0.5 
-0.6 
-0.7 
-25 


I 
" 
0.9 


'<;j 
0.8 
0 
0.7 
'" 
0g 
0.6 
~ 
0.5 
~ 
0.4 
i:5 
0.3 
DG10.2 
0.1 


(%) 
0 


Operating Current 1 ys. Temperature 


(V'=9V) 


Operating Current 2 ys. Temperature 


(V'= 
5V) 


20 


18 


16 
14 


12 
10 
8 


1eel 
6 


4 
2 
o 


1412t=!==:c~e==f;;~ 
10 
8f----+-----+------I---+------1 
6f----+-----+---r-------j------1 


00 
"1 
o 
1ee2 4f------j-----+----jr-------j------1 


(mA) 


Voltage Gain 1 ys. Temperature 


(V'= 
5V) 


Frequency Gain 1 ys. Temperature 


(V'=5V) 
0.5,----,-------.---,-----.-----, 
0.4f----+----+---t------j------1 
0.31---+---+---+---+-------l 
0.21---+---+---1---+------1 


o ~ t==t==:j;=;;;;;;;;;;;;~;;;;;;=~==~ 


-O.II---+---+---r-----+------I 
-0.21---+---+---+---+-------l 
-0.3f----+----+---r-------j-------1 
-0.41-__ 
+ __ 
-+ 
1-__ 
+-__ 
---1 


-0.5'--- __ 
--'--__ 
--'- 
'-- __ 
--'-__ 
---' 


-25 
25 
50 
75 


Differential Gain 1 ys. Temperature 


(V'= 
5 V) 


Differential Phase 1 ys. Temperature 


(V+= 5V) 


I,----,-------.-----,r----.-----, 


~ 
0.9f----+----+------Ir-------j------1 
f 
0.8f----+----+------Ir-------j------1 
0.7f----+----+------Ir-----+-----j 
0.6f---+-----+----j---+------1 
0.5f---+-----+----j---+------1 
0.4f---+-----+----j---+-------1 
0.3f---+-----+----j---+------1 


DP1 
O.2 r-:===t:==~;;;;;;;;;;;;;;j=====t::=~ 
0.1 f- 


(deg) 
0 '-- __ 
--'- __ 
-'- __ 
----' 
-'---__ 
~ 
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Offset 
Voltage 
1 YS. Temperature 


(V+=5V) 
30,---....-----,-----,---,---, 
2S 
f-----!----+---/---+-----j 


~ 
~~~=====~======t=====~====-==+==-===~ 
~ 
10 f-----!----+---/---+-----j 
> 
sl---+---+---+--+----1 


~ 
- 
~ t===:t=::::::::::::::::::=$::::::::::::::::::=1::::::::::::::::::=:t===~ 


o 
-101---+---+---+--+----1 


Vos 1 =- ~~ ~=====~======t=====~======t=====~ 


(m V) =- ~~ t=====_i2S======to=====j2S======s:to=====j7S 


Crosstalk 
2 YS. Temperature 
(V+=5V) 


'"...• 
1 
u 
cn 
(dB) 


o 


-10 
-20 
-30 
-40 
-so 
-60 
-70 
-80 
-90 
-100 


Crosstalk 
4 ys. Temperature 
(V+=5V) 
0,-----.---,---,---....-----, 
-101---+---+---+---+---1 
-201---+---+---+---+---1 
-30r----t----+---t----!------j 
-40r----t----+---t----!------j 
-sor----t----+---t----!------j 
-60r----t----+---t----!------j 
-70r----l----+---f----!------j 
cn 
-80t==j::::::t::::1::::j::::::j 
(dBl 
.,.90 
-100'- 
__ -"-__ -'- 
'-__ -'-__ -' 


Crosstalk 
1 ys. Temperature 
(V+=5V) 


...• 
1 
u 
cn 
(dB) 


o,---,-----r-----,---,----, 
-101---+---+---+--+---1 
-201---+---+---+--+---1 
-301---+---+---+--+---1 
-401---+---+---+---+----1 
-so1---+---+---+--+---1 
-601---+---+---+--+---1 
-70f---+----+---/---+------j 
-80 I-------F===I=~-_t_--_j_-___j 
-901---+---+---+---+---1 
-100 
'-__ -'--- 
__ -L __ 
---' 
-'--__ 
-' 


-~ 
0 
~ 
~ 
~ 


Crosstalk 
3 ys. Temperature 
(V+=5V) 


O,---...,.----,-----,r---,-----, 
-101---+---+---+-----+----1 
-20f-----l----+---/f----+------j 
-301---+---+---+-----+----1 
-40f-----t----+---/f----+------j 
-sof-----l----+---/f----+--~---j 
-60f-----l----+---/f----+------j 


-70t===1=:::;:::;t;;;;;;;t;:::;:::~===1 
CT3 
-80 
-90f-----l----+---/f-----+------j 
(dB) 
-100 
'-__ -'-__ -'-__ --'-__ --'-__ --' 


-~ 
0 
~ 
~ 
~ 


Crosstalk 
5 ys. Temperature 


(V+= 5V) 


O,---....-----,-----,r---,-----, 
-101---+---+---+----+----1 
-201----+---+---+----+----1 
-301---+---+---+----+----1 
-40f----!----+---/f----+------j 
-sof----!----+---/f----+------j 
-60f----!----+---/f----+------j 
-701---1===11===1===1==='1 
CTS-80f----!----+---/---+------j 
(dB)-90f---+---+-----+----+---1 
-100 
'----'------'------'----'----' 
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E 
30 
~ 25 
::>U 
'" 
20 
0. 


""::> 
IS 
[/) 


lee 
10 


(mA) 
5 


Crosstalk 
6 vs. Temperature 
(V'=5V) 
Or----,----.----r----,----, 
-Iof---+---+--+---+---l 
-20f---+---+--+---+---l 
-30f---+---+--+---+---l 
-(0f---+---+--+---+---l 
-50f---+---+--+---+---l 
-60f---+---+--+---+---l 
-701---+---+---1---+----1 
-80 t---1'===+===+===+----i 
-901---+---+---1---+----1 
-100'------'----'----'------'----' 
-e 
e 
~ 
8 


Supply Current 
1 vs. Operating 
Voltage 


(Ta=25'C) 


I-- ~ - 
- 


3.5 


~ 
3 
'"6 
2.5 


~ 
2 


~ 
1.5 


Vel 
I 


(V) 
0.5 


o 


0.3 
c 
0.2 


'OJ 
0.1 
0 
" 
0 


00 
-0.1 
~ 
0 
-0.2 
> 
-0.3 


Gvl 
-0.4 


(-dB) 
-0.5 
-0.6 
-0.7 


Switch 
Change 
Over 
1 vs. Temperature 


(V'= 
5 V) 


VeH 


VeL 


Voltage 
Gain 
1 vs. Operating 
Voltage 


(Ta=25'C) 


-- 


Frequency 
vs. Operating 
Voltage 


(Ta=25'C) 


0.5 r---,--,-----,,----,--,---,---,---..----,--, 
0.(f--+-+--+-+---+-+-f-+-t--I 
0.31--+-+----11--+-+--+--+-+--+--1 
0.2f--+-+--+-+---+-+-f-+-t--I 
0.11--+-+----11--+-+--+--+-+--+--1 
o 1----4==j,=t=='= ••.•.•.-+-+-I--I---~ 


-0.1 f--+-+--+-+---+-+---,f-+-t--I 
-0.21--+-+----11--+-+--+--+-+--+-.., 
-0.31--+-+----11--+-+--+--+-+--+--1 
-0.41--+-+----11--+-+--+--+-+--+--1 
-0,5 '-----'-_--'-_'-----'-_-'----J'---'-_-'---'_-' 
6 
8 
9 
10 
11 12 13 J( 


Differential 
Gain 
1 vs. Operating:Voltage 
(Ta=25'C) 
c 
.; 
1 ,----,--,---,--r-,-----,--r--.-----,,---, 
o 
0.91--+-+--+--+-+----1--+-+-----,1---1 
OJ 0.81--+-+--+--+-+----1--+-+-----,1---1 
.~ 0.7f--+-+---+--+-+---+--+-+--f--I 
~ 0.6f--+-+---+--+-+---+--+--+-----,f--I 
is 0.5f--+-t--+--+---+-+-t--+-+---I 
O.(f--+-+---+--+-+---+--+--+---1f--I 
DG 
I 0.3f--+-t--+--+---+-+-t--+-+---I 


( °'0) o. 2~=*;;;j;~;;;t;;;;j;~;:;~;:;:t:;:j~:1 
0.11- 


O'---'---'------'--'---'------'--'---'----''---l 
8 
10 11 12 13 
J( 
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Differential 
Phase 
1 ys. Operating 
Voltage 


(T.=25'C) 


1 ,--,--,-----,---,-,--,----,--,..--,-...,---, 
~ 
0.9f--t--j--j--+--+--+-+--+--+----1 
f 
0.81---+--+--11--+-+--1--+-+--+--1 


OJ 
0.71--+-+--1'--+-+---1--+-+--+--1 


'g 
0.61--+-+--1--+-+--+--+-+--+--1 
~ 
0.51--+-+--1--+-+--+--+-+--+--1 
~ 
0.4I---+-+--I--+-+---+--+-+---+--i 
o 
0.31--+-+--+-+--+-+--11-+-1--1 


DPI 
0.21--+-+--+-+--+-+--11-+-1--1 
0.1 r=T==j="'"'i--t--+--I=9==:l=:::::l:=::l 


(deg) 
0 '---'-_-'---'_-'-_.J.---L_--'-_.l.---J._--' 
10 11 12 13 14 


Crosstalk 
1 ys. Operating 
Voltage 


(T.=25'C) 


o ,--,..--,--...,--,--,-...,-,--,---,----, 
-101-+-+--+-+---+-+---+--+--1--1 
-201---+-+---+--+-+---+--+--+--+--i 


-" 
-30f--+-+--+-+-+--+--j--+---+--1 
OJ -401---+-+---+--+-+---+--+--+--+--i 
~ 
-501---+-+--+---+-+---+--+--+--+--1 
U 
-601---+-+---+--+-+---+--+--+--+--i 
-701--+-+--+-+---+-+---+--+--1--1 


cn 
-80 f--+-+--+-+--+-+--+-+-t-"""i 
(dB)- 901--+---11-+----1-+----1-+----1-+---1 
-100'---'-_...J---L_--'-_.l---J._-'-_'----J._--' 
6 
9 
10 11 12 13 14 


Crosstalk 
3 ys. Operating 
Voltage 


(T.=25'C) 


or--,--,--,---,--,---r--r-,----,---, 
-101--+-+--+-+--II-+-I--+-+--1 
-201--+-+--+-+--II-+-I--+-+--1 
-301--+-+--+-+--I1-+-1--+-+---1 
-401---+--+--+--+-+--I---+-+---+--i 
-501---+--+--I---+-+----,f--+-+---+--i 
-60f--+--+--I---+-+----;f--+-+---+--i 


-70~:$=$=I==$=$=1I==$=$=l=~ 
CT3 
-80 f- 


(dB)-90f--+-+---+-+--I--+-I---+-t----t 
-1001..---J._-'--_1..---'-_-'-_1..---'-_-'---'_--' 
9 
10 11 12 13 14 


Operating 
Voltage 
V+ (V) 


VOSI 


(mV) 


Offset 
Voltage 
1 ys. Operating 
I Voltage 


(T.=25'C) 


Crosstalk 
2 YS. Operating 
Voltage 


(T.=25'C) 
0,--,--,---,--,--,-----,---,-,--,-----,---" 


-10f--+-+--f--+-+--If--+-+--If--I 
-20f--+-+--f--+-+--If--+-+--If--I 
-30f--+-+--f--+-+--If--+-+--If--I 
- 401---t--+--t---t--+--1---t--+--1---I 
- 50f--+-+--I---+-+--If--+-+--If--I 
-601---+-+--f--+--+--I1--+--+---I1--I 
-701---+--+--1---+--+--11--+--+--11--1 
-80r-+=+==+~+--1~=I==+=-=*=4=9 
-90I-+-+--+-+--1-+--+---+-+----l 
-100'---'-_..1-_'---'-_-'---''--'-_-'---''--' 


Crosstalk 
4 YS. Operating 
Voltage 


(T.=25'C). 
0..---,--,---..---,--,---,--,--,--,-, 
-101--+-+---+-+----1-+-+--+-+----l 
-201---+--+--f--+-+--f--+-+--f--I 


.,. 
-301--+-+-1--+-+-1--+-+--1--1 


-" 
-401--+-+----,1--+-+----,1--+-+--1--1 


~ 
-50f--+-+--f--+-+----,f--+-+--f--I 
- 
-601---+-+----;f--+-+--If--+-+--If--I 


U 
-70f--+-+--f--+-+--If--+-+--If--I 
cn 
-80~-+-+--+-+---1-+-~-+-+--1 
(dB)-901---+-+--t-+--I--+-1---+-+_--I 


- 100'---'-_-'---''---'-_-'---''----'-_-'---''-----' 
8 
9 
10 11 12 13 14 
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on 
-'"1 
U 
CTS 
(dB) 


Crosstalk 
5 vs. Operating 
Voltage 
V+ (V) 


(T.=2S·C) 


o ~~-~-~~--,---.--~--,---.--~ 
-IOI--+--+--I--_+-_~_-I--_+-_~_-I--___j 
- 20I--+--+--I--_+-_I_-I--_+-_I_-I-___j 
-30I--+--+--I--_+-_I_-I-_+-+--I-___j 
-40I--+--+--I--_+-_I_~-I--_+-_I_-il-___j 
-50I--+--+--I--_+-_I_-I--_+-_I_-iI-___j 
-601--+-+--+-+--i-+-+--+-+------j 


-70t=±:±:±=t=t::j::j~~~ 
-80 
-901--+-+--+-+--i-+-+--+--j------j 
-100 l---'-_-'-_'---'-_-'-_'---'-_-'-----''-----' 


Switch 
Change 
Over 
1 vs.OperatingrVoltage 


(T.=2S·C) 


~ 
3.5 


>0 
" 
00 
2.5 
c 
'".c 
U 
.c 
B 
.1.2 
.~ 
1 
'" 
Vel 
0.5 


(V) 


I 
I 
.1. 
VcH_ 


V~L 


I 
I 


Differential 
Gain 
1 vs. Load Resistor 


(T.=2S·C) 


2 


1.8 


c 
1.6 
'100 
1.4 


~ 
1.2 
E~ 
1 
~ 
i5 
0.8 


DGI 
0.6 


(%) 
0.4 
0.2 


0 


r-+-J-,r 


,, 
: J--- 
APLlO% 


,, 
,, 


\ 
, 


\ 
-- 
APL90% 


" 


- ~- -- -- ---- ~~-I~~I-~~ 


- - 
- 
- 
APL50% 


Crosstalk 
6 vs. Operating 
Voltage 
V+ (V) 


(T.=2S·C) 


o r--r-,---,--,-,---,---r-,---,---, 
-IOI---+-+--+-+---+-+-1I-+-+--i 
- 201---1--+----l---1--+----l---I---.J----l--< 
-301---+-+--+-.+---+-+-1--I--+--1 
- 401---1--+----l---1--+----l-.....J.--+--I---I 
- 501---1--+--1---1--+--1--+--+--1---1 
- 601---1--+----l---1--+--I---I---.J--I--< 
-701---1--+----l---1---+---I---I---.J--I--< 


CT6 -801--...••• 
--I--I---1---I--I---I---.J--I--< 


(dB)-901--+-+--+-+--i--I--1---+--t--1 
-100L--l._....L_I--L_....L_I---I-_-+------'I-....J 


9 
10 11 12 13 14 


Voltage 
Gain 
1 vs. Frequency 


(T.=2S·C) 


0 


-0.5 


c 
-1 
'100 
-1.5 
" 
00 
-2 
£! 
" 
-2.5 


-3 


Gv 
-3.5 


(dB) 
-4 


t-- 


"- ~ 
..•..•..•. 


i'.. 


2 
4 
6 
8 10 12 14 16 18 20 22 24 26 28 


Frequency 
f (MHz) 


Differential 
Gain 3 vs. Load Resistor 


(T.=2S·C) 


\,, 
, 


APL90% 
, 
,, 


:- 
ARL50% 


0,' 


\:, APLlO% 
'1/ 
~\' 
.--- 
....•--'"< 
--- --- - - -- .-.- 
----- 
--- 
- - 
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2 
~ 
1.8 
.c 
0- 
1.6 
~ 
1.( 


"~ 
1.2 
~ 
Ci 
1 


DP! 0.8 


:deg) 0.6 
0.( 
0.2 
0 


.~ 
1 
o 
0.9 
<;j 
0.8 


.~ 
0.7 
~ 
0.6 
Ci 
0.5 
0.• 
DG! 
0.3 


(%) 
0.2 
0.1 
o 


~a: 
<;j 
';;;l 
@ 
~ 
Ci 


DP1 
(deg) 


Differential 
Phase 
1 Ys. Load Resistor 


(Ta=2SOC) 


~ 
; 


'.. 
APLlO% 
-..,- 


, 
APL90%1 


" 
-. - __ oj -_ -_l 
APLSO% 


- --""1 
---- 
-.- ---- 


Differential 
Gain 
1 YS. APL 


(Ta=2SOC) 


\ 
\ 
\ 


/ 
\ 
/ 
v 
-........ 
- 


Differential 
Phase 
1 YS. APL 


(Ta=2SOC) 


1 


0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
o 
10 


\ 
\ 
/' 
\ 
/'- 
- 


"" 
2 
~ 
1.8 
.c 
0- 
1.6 
<;j 
.~ 
1.4 
"J1 
1.2 


Ci 
1 


DP3 0.8 


(deg) 0.6 


0.4 
0.2 


0 


Differential 
Phase 
3 YS. Load Resistor 


(Ta=2SOC) 


" APL90% 


APL~ 


SO~'~"" 
APLlO% 
- 
-- 
:".-- 
I 
~---:---T---r---- 


""0; 
1 
o 
0.9 


:"§ 
0.8 
5 
0.7 
J1 
0.6 


Ci 
0.5 
0.( 
DG3 
0.3 


(%) 
0.2 
0.1 
o 


~ 
.c 
0- 
<;j 
.~ 
~ 
Ci 


DG3 


(deg) 


Differential 
Gain 3 YS. APL 


(Ta=2SOC) 


- 
-- 


Differential 
Phase 
3 YS. APL 


(Ta=2SOC) 
1,.--,.--,.--,--,--,---,---,--, 
0.91---11---1---1I---j---j---j---j---j 
0.8~-+--+--+--+---+---+--+---1 
0.71---1I---j---1I---j---j---1---1---1 
0.6~-+--+--+--+---+---+--+---1 
0.51---11---1---1'---1---1---1---1---1 
O"I--I--I--+--+--+-+--+---j 
0.3~-+--+--+---+---+---+--+---1 


0.2~;t;~=~~~===:t=::t:==1 
0.1 i= 


o 10 
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c 
'2 
Total 
Harmonic 
Distortion 
ys. Load Resistor 
~ 
i:5 
(T.=25'C) 


0.5 


.~ 
0.45 
gE 
0.4 


'" 
0.35 
:I: 
0.3 


~ 
0.25 


~ 
0.2 
0.15 
THD! 
0.1 


(°'0) 
0.05 
o 


\" 
T" -.;;;;:: 
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• 
GENERAL DESCRIPTION 
NJM2286 
is a switching IC for switching over from one audio or 


video input signal to another. Internalizing 
2 inputs, I output, and then 
each set of 3 can be operated independently. 
They are a Clamp type" 
and it can be operated 
while DC level fixed in position of the video 


signal. It is a higher efficiency 
video switch, featuring 
the operating 


supply voltage 4.75 to 13.0V, the frequency feature 
IOMHz, and then 
the Crosstalk 75dB Cat4.43MHz). 


• 
FEATURES 
• 
2 Input-I Output Internalizing 3 Circuits (Clamp type). 


• 
Wide Operating Voltage 
(4.75-13.0V) 


• 
Crosstalk 75dB(at 4.43MHz) 


• 
Wide Bandwidth Frequency Feature IOMHz(2Vpop Input) 


• 
Package Outline DlP16, DMP16 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, Video Camera, AV-TV, Video Disk Player. 


GND2 


NJM2286D 
NJM2286M 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
14 
V 


Power Dissipation 
Po 
(DlPI6) 
700 
mW 


(DMPI6) 
350 
mW 


Operating 
Temperature 
Range 
T•... 
~r 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMIlOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(I) 
IeCI 
V+=5V 
(Notel) 
8.0 
11.4 
14.8 
mA 
Operating 
Current 
(2) 
1eC2 
V+=9V 
(Notel) 
10.0 
14.3 
18.6 
mA 


Voltage 
Gain 
Gv 
VI = 100kHz, 
2Vp.p,Vo/V, 
-0.6 
-0.1 
+0.4 
dB 


Frequency 
Gain 
GF 
V, =2Vp.p, 
Vo(lOMHz)/Vo(IOOkHz) 
-1.0 
0 
+1.0 
dB 


DitTerential 
Gain 
DG 
V, =2Vp.p, 
Standard 
Staircase 
Signal 
- 
0.3 
- 
% 


DitTerential 
Phasa 
DP 
V, =2Vp.p, 
Standard 
Staircase 
Signal 
- 
0.3 
- 
deg 


Output 
OtTset Voltage 
Vos 
(Note2) 
-10 
0 
+10 
mV 


Crosstalk 
CT 
V, =2Vp.p, 
4.43MHz, 
YO/V, 
- 
-75 
- 
dB 


Switch 
Change 
Over Voltage 
VCH 
All inside Switch 
ON 
2.5 
- 
- 
V 


Switch 
Change 
Over 
Voltage 
VCL 
All inside Switch 
OFF 
- 
- 
1.0 
V 


(Notel) 
SI =S2=S3=S4=S5=S6=S7= I 


(Note2) 
SI=S2=S3=S4=S5=S6=1, 
S7=1~2 
Measure 
the output 
DC voltage 
ditTerence 
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AMETER 
SI 
S2 
S3 
S4 
TEST 
S5 
S6 
S7 
S8 
PART 


IccI 
1 
1 
1 
I 
1 
1 
1 
1 
V+ 


Icc, 
1 
1 
1 
1 
1 
1 
1 
1 


G.I 
2 
1 
I 
1 
1 
1 
1 
1 
•• 


Gfl 
2 
1 
1 
1 
1 
1 
1 
1 
DG, 
2 
1 
1 
I 
1 
1 
1 
1 
DP, 
2 
1 
1 
1 
1 
1 
1 
1 


CTI 
2 
1 
I 
1 
1 
1 
2 
1 
•• 


CT2 
1 
2 
1 
1 
1 
1 
1 
1 
CT3 
1 
1 
2 
1 
1 
1 
2 
2 
CT4 
1 
1 
1 
2 
1 
1 
1 
2 
CT5 
1 
1 
1 
I 
2 
1 
2 
3 
CT6 
1 
1 
1 
1 
1 
2 
1 
3 


Vos, 
1 
1 
1 
1 
1 
1 
1/2 
1 
Vo 


VCI 
1/2 
2/1 
I 
1 
1 
1 
Vc 
1 
Vc 


THD 
2 
1 
1 
1 
1 
1 
1 
1 
•• 
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IN I A 
IN, 1 B 


IN 2A 


IN 2 B 
IN 3A 
IN 3B 


(Input) 


l2.2V 


CTLI 
CTL2 
CTL3 


(Switching) 


OUTI 
OUT 2 
OUT3 


(Output) 


15 
GND 1 
4 
GND2 


10 
GND 3 
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Operating 
Current 1 vs. Temperature 


(V+=9V) 
20 ,.......,~-r-~~,-- 
..•-.~,----r-.~,----r-.-, 
I 18H~+-+~+-+-+-+-+-+-+-+-+-1 


U 
16tj::::::t1=!=t=t==t;;t~=t1jj 
bll 
14 
.s 
. 12H-+-+-+-+-+-+-+-+-+-+-+-1 
'" 
10H-+-+-+-+-+-+-+-+-+-+-+-1 
! 
8H-I-+-+--+-+-+-I-+-+-+--+-1 
6H-+_--I----+-+-+--+-l-+_-+--+-H 
4H-+--I--+-+--+-+-4--+-+-4--+__l 
2H-I-+-+--+--+-+-I-+-+-+--+-1 
o L_..J 
3 
- 
0 


-l.-_-1J..0-l.-...JIO-.l--3J..0-.l-.l.SO-l.-...J7-0-l....J 


Voltage Gain 1 vs. Temperature 


(V+=SV) 
0.3 
0.2 


c 
0.1 


'OJ 
0 
0 
-0.1 
~ -0.2 
.fa 
-0.3 
0 
,> 
-0.4 


Gvl 
-0.5 


(dB) -0.6 
-0."7 


Differential Gain 1 vs. Temperature 


(V+= SV) 
I~---r----,-----,---'-----' 
c 
0.91---+_---+----+---+----1 
8 
0.81-----+----+----I---+----__l 
"OJ0.71---+---+----1---+----1 


.~ 
o.61-1-::::::::::::::::t::::::::::::::::::t:::::::::::::::~::::::::::::::::::t:::::::::::::::~ 
_ 
0.5 
~ 
0.41-----+-----I------I---+----__l 
o 
0.31---+---+---+--+----1 


DGI 
0.2 t==j===t:;;;;;::;;;;;::~;;;;~===1 
0.1 
(%) 
0 L.-_--''--_--' __ --'__ --'__ ---' 


-E 
0 
E 
W 
n 


Operating 
Current vs. Operating 
Voltage 


(Ta=2S'C) 


- 
I.-- 
- 


gf 


0115 
10 


Ice 


(mA) 
o 4 


Frequency Gain 1 vs. Temperature 


(V+=5V) 


0.5~---r---~--~~--~--~ 
0.41---+---+--+----+----1 
0.31---+---+--+---+----1 
0.21---+---+---+---+----1 


o ~t==t;;;;;::;::;j;::;;::;;::;;::;;::;;::;~;::;;::;;::;;::;t==::j 


-O.II----I-----I----I---+---__l 
-0.21---+---+--+---+-----1 
-0.31---+---+---+----+-----1 
-0.41- 
__ -I--_~-I- __ --j1_--+_--__l 


-0.5 L-__ 
..L__ 
--L__ 
--1L- __ 
..L__ 
...J 


Differential Phase 1 vs. Temperature 


(V+= 5V) 


I.------r-----r----,----.-----, 
~ 0.91-----I---+---+--4----l 
t: 
0.81-----4----+---1---+-----1 
0.71-----4----+---1---+-----1 
0.61-----4----+---1---+-----1 
0.51----+----+----+----1----1 
0.41-----4----+---1---+-----1 
0.31-----4----+---1---+-----1 


DPI 
0.2 t==j==;::;;::;t;;;;;t=====t:=::::j 
(deg) O.~L- __ 
..L__ 
...L__ 
-L __ 
-L__ 
-....l 
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Offset Voltage vs. Temperature 


(V+=5V) 
30,---,---,---,-----,-----, 
25~=t==:::t===t=~==j 
20f- 
151----+---+---+---+-----j 
101----+---+---+---+-----j 
51----+---+----+----+--~ 
-~~=:I==$==$==l==~ 
-IOI----+---+----+----+--~ 


Vos! =~~~=====+=====~=====~t=====t====~ 
(mV) 
-25t===i==:t==±==±==:=j 
-30 
-25 
0 
25 
50 
75 


Crosstalk 2 vs. Temperature 


(V+= 5 V) 
0,....,-----,-----,-----,-----,-, 
-loH---+----+---f-----+---l 
-20H---+----+-------jf-----+---l 


N 
-30H----+----I-----+------<e--l 


"" 
-40H---+-----,f-----+-------jH 
I -50H---+-------jf-----+-------jH 
U 
-60H----+----i'-----+--------1-l 


CT2-70Hf----+---l----+---J.-..-l 


-80 ~~;;;;*;;;;;;t;;;;;:::;t::::::::::::::=tj 
(dB) -901- 


-100L_--'2-5---0'-----2L5---5LO---7L5J 


Crosstalk 4 vs. Temperature 


(V+= 5 V) 


..•. 


""I 
U 


CT4 


(dB) 


O •..•---.------r---,------" 
-10H---+-----+----I---+-4 
-20 H----1---f---+---H 
-30H---+----+---f------H 
-40H---+----+--~f----H 
-50H---+----+-------jf------H 
-60 H---f----f---+-----+-J 
-70H---+----+---f------H 
-80H---+----+-----,f------H 


-90 ti===±==::J===±===tJ 
-100_25 
0 
25 
50 
75 


Crosstalk 1 vs. Temperature 


(V+=5V) 


""I 
U 


CT! 


(dB) 


O,....,-----,-----,r---,----r1 
-loH---+----+---I----H 
-20H----+------j----+----H 
-30H---4----i----+----H 
-40H----+------jl-----+----H 
-50e--ll-----+----I-----+-----H 
-60H---+----t----f---+-f 


-70 tt====t=::::::=t=~==:jj 
-80 
-90H---+----t----f-----+-f 
-100_L...J25-----I0L.....---2L5---5LO---7L5.J 


Crosstalk 3 vs. Temperature; 


(V+=5V) 


'" 
""I 
u 
cn 


(dB) 
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Crosstalk 
6 vs. Temperature 
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Supply Current 
2 vs. Temperature 
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Switch Change 
Over 1 vs. Temperature 
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Differential 
Gain 1 vs. Operating 
Voltage 
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Differential 
Phase 1 ¥s. Operating 
Voltage 


(Ta=2S0C) 
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Crosstalk 
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Crosstalk 5 vs. Operating 
Voltage 


(Ta=2S'C) 
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Differential Gain 3 vs. Load Resistor 
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Crosstalk 6 vs. Operating, Voltage 


(Ta=2S'C) 


o,.,---,,--.---,,--.--,--.--r--r-T"--n 


-10I-I--~f---+-~f---+--f---+--f--+--+---ti 


- 20 1-1-----+-+--+-+--+-1--+--11--+--+1 
- 30 1-1-----+-+--+-+--+-1--+--11--+--+1 
-40I-I--~f---+--f--+--f--+--f--+--+---ti 
- so I-I-----+-+--+-+--+-t--+--I-_+_-+I 
-60I-I--~f---+--f--+--f--+--f--+--+---ti 
-70I-I--~f---+--f--+--f--+--f--+--+---ti 


-80 ~t=t:t=t=tj~=t:::t:::::i1 
-901-1- 
-100 LJ4L..-'--J..6-.J--J.8-...J--IL..o-.L--J.12-....L..~14 


Voltage Gain 1 vs. Frequency Feature 


(Ta=2S"C)- 
r-... 


""- 


...•..... 


•.•..... 


2 
4 
6 
8 
10 12 14 16 18 20 22 24 26 28 


Frequency 
Feature 
f (MHz) 


Differential Phase 3 vs. Load Resistor 


(Ta=2S"C) 


'. APL90% 


APL. 


50~,~ .••• 
APLIO% 
- 
.. 
.-. 
r 
p-, :..··t---r..· 


-------N.a.-HiMliD(J,~.tJd----5-297 


NJM2286 


..., 
1 


.~ 
0.9 
o 
0.8 
0; 
0.7 
.~ 
0.6 
@ 
0.5 
is 
0.4 
0.3 
DG3 
0.2 
(%) 
0.1 
o 


Differential 
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• 
GENERAL DESCRIPTION 
The NJM2293 is a switching IC for switching over from one audio 
or video input signal to another. It is a higher efficiency 
video switch. 
featuring 
the operating 
voltage 
4.75 to l3V. 
the frequency 
feature 
7MHz. and then the Crosstalk 75dB (at 4.43MHz). 


• 
FEATURES 
• 
4 Input-l Output 
• 
Operating Voltage (+4.75Y-+13V) 


• 
Crosstalk 75dB(at 4.43MHz) 


• 
Wide Bandwidth Frequency 7MHz(2Vp.pInput) 


• 
Package Outline 
DIPI6. DMPl6 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR. Video Camera. AV-TV. Video Disk Player. 


NJM2293D 
NJM2293M 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
14 
V 


Power Dissipation 
Po 
(DlP-16) 
700 
mW 


(DMP-16) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(I) 
led 
V+=5V 
(Notel) 
4.5 
6.5 
8.5 
mA 
Operating 
Current 
(2) 
lec2 
V+=9V 
(Notel) 
5.8 
8.3 
10.8 
mA 
Voltage 
Gain 
Gv 
VI = 100kHz, 2Vp-p. Vo/V, 
-0.7 
-0.2 
+0.3 
dB 
Frequency 
Gain 
(I) 
GF I 
VI =2Vp-p. 
Vo(7MHz)/Vo(IOOkHz) 
-1.0 
0 
+1.0 
dB 
Frequency 
Gain 
(2) 
GF2 
VI =IVp-p. 
Vo(IOMHz)/Vo(lOOkHz) 
- 
0 
- 
dB 


Differential 
Gain 
DG 
VI =2Vp_p. Standerd 
Staircase 
Signal 
- 
0.3 
- 
% 
Differential 
Phasa 
DP 
VI =2Vp.p. 
Standerd 
Staircase 
Signal 
- 
0.3 
- 
deg 
OutPut 
offset Voltage 
Vas 
(Note2) 
-4.5 
0 
+45 
mV 
Crosstalk 
CT 
V, =2Vp_p. 4.43MHz, 
Vo /V, 
- 
-75 
- 
dB 
Switch 
Change 
Over 
Voltage 
VCH 
All inside Switches 
ON 
2.5 
- 
- 
V 
Switch 
Change 
Over 
Voltage 
VCL 
·AII inside Switches 
OFF 
- 
- 
1.0 
V 


(Note!) 
SI=S2=S3=S4=S5=S6=S7= 
I 


(Note2) 
S 1= S2= S3= S4= 
I 
Measure 
the output 
DC voltage 
difference 


a) S5=S6=S7= 
I. b) S7=2. 
S5=S6= 
I 


c) S6=2. 
S5= I d) S5=2 


l5V(Vcl 
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• 
GENERAL DESCRIPTION 
The NJM2503 is a switching IC for switching over from one audio 
or video input signal to another. Internalizing 
3 input-l 
output, and 2 
input-I 
output and then each set can be operated independently. 
It is a 
higher efficiency 
video switch, featuring the operating 
voltage 4.75 to 
l3V, the frequency 
feature 
IOMHz, and then the Crosstalk 
75dB (at 
4.43MHz). 


• 
FEATURES 
• 
Operating Voltage (+4.75V-+I3V) 


• 
3 Input-l Output/2 Input output 


• 
Crosstalk 75dB(at4.43MHz) 


• 
Wide Bandwidth Frequency IOMHz(2Vp.pInput) 


• 
Package Outline 
DIPl6, DMPl6 


• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, Video Camera, AV-TV, Video Disk Player. 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
14 
V 


Power Dissipation 
PD 
(DIP 16) 
700 
mW 


(DMPI6) 
350 
mW 


Operating 
Tempe~ature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(1) 
led 
V+=5V 
(Notel) 
6.8 
9.8 
12.8 
mA 
Operating 
Current 
(2) 
Iec2 
I V+=9V 
(NoteI) 
8.7 
12.5 
16.3 
mA 
Voltage 
Gain 
Gv 
V, = 100kHz, 2Vp.p, Vo/V, 
-0.6 
-0.1 
+0.4 
dB 
Frequency 
Gain 
GF I 
V, =2Vp.p, 
Vo(IOMHz)!Vo(IOOkHz) 
-1.0 
0 
+1.0 
dB 
Differential 
Gain 
DG 
V, =2Vp.p, 
Standerd 
Staircase 
Signal 
- 
0.3 
- 
% 
Differential 
Phasa 
DP 
V, =2Vp .•, Standerd 
Staircase 
Signal 
- 
0.3 
- 
deg 
OutPut 
offset Voltage 
(I) 
Vos1 
(Note2) 
-10 
0 
+10 
mV 
OutPut 
offset Voltage 
(2) 
Vos2 
(Note3) 
-25 
0 
+25 
mV 
Crosstalk 
CT 
VI =2Vp.p, 
4.43MHz, 
Va/V' 
- 
-75 
- 
dB 


Switch 
Change 
Over 
Voltage 
VCH 
All inside Switches 
ON 
2.5 
- 
- 
V 
Switch 
Change 
Over 
Voltage 
VCl 
All inside Switches 
OFF 
- 
- 
1.0 
V 


(Notel) 
SI=S2=S3=S4=S5=S6=S7= 
I 


(Note2) 
SI=S2=S3=S4=S5= 
I, S8=2, 
S7= I, S6= 1-+2 
Measure 
the output 
DC voltage 
difference 


(Note3) 
SI=S2=S3=S4=S5=I, 
S8=1, 
S7=1, 
S6=1-+2 
(S6=I, 
S7=1-+2) 
Measure 
the output 
DC voltage 
difference 
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• 
TERMINAL EXPLANATION 


PIN No. 
PIN NAME 
VOLTAGE 
INSIDE 
EQUIVALENT 
CIRCUIT 


8 
IN 
lA 
2.5V 
IN 


9 
IN 
1 B 
(tV+) 
11 
IN 
1 C 
16 
IN 
2A 
1 
IN 
2 B 


500 
15k 


(Input) 
r 


2 


. 


5V 


7 
CTL 
lA 
CTL 
12 
CTL 
IB 


2 
CTL 
2 


(Switching) 
1 


20k 
"] r" 


8k 


5 
OUTI 
1.8V 


(Output) 
(tV+-O.7) 


3 
OUT2 
1.8V 
OUT 


(Output) 
(tV+-0.7 
) 


15 
GND 
1 


4 
GND 
2 


10 
GND 
3 
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• 
GENERAL DESCRIPTION 


The NJM2506 
is video 
switch 
for video 
and audio 
signal. 
It 
contains 3 input-l 
output and 2 input-l 
output video switch. 
3 input-l 


output switch has clamp function and so is applied to fixed DC level of 
video signal. Its operatiing 
voltage is 4.75 to 13V and bahdwidth 
is 
10MHz. Crosstalk is 75dB (at f=4.43MHz). 


• 
FEATURES 
• 
Wide Operating Supply Range (+4.75V- 
+ l3V) 


• 
3 Input-l Output and 2 Input-I Output 
• 
Internal Clamp Function 


• 
Crosstalk: 75dB(at4.43MHz) 


• 
Wide Frequency Range IOMHz(2Vp_pInput) 


• 
Package Outline 
DIPI6, DMPI6, SSOPl6 


• 
Bipolar Technology 


• 
RECOMMENDED OPERATING CONDITION 
• 
Operating Voltage 
V+ 
4.75-13.0V 


• 
A_~PLlCATION 
• 
VCR, Video Camera, AV-TV, Video Disk Player. 


NJM2506D 
NJM2506M 
NJM2506V 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
14 
V 


Power Dissipation 
Po 
(DIPI6) 
700 
mW 


(DMPI6) 
350 
mW 


(SSOPI6) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(I) 
leCI 
V+=5V 
(Notel) 
6.7 
9.7 
12.7 
mA 
Operating 
Current 
(2) 
leC2 
V+=9V 
(Notel) 
8.6 
12.3 
16.0 
mA 


Voltage 
Gain 
Gv 
VI =2Vp.p/IOOkhz, 
Va/VI 
-0.6 
-0.1 
+0.4 
dB 


Frequency 
Response 
Gr 
VI =2Vp.p. 
Vo(lOMHz!IOOkHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
VI =2Vp.p. 
Staircase 
Signal 
- 
0.3 
- 
% 


Differential 
Phasa 
DP 
VI =2Vp.p. 
Staircase 
Signal 
- 
0.3 
- 
deg 


Output 
Offset Voltage 
(I) 
Vas' 
(Note2) 
-10 
0 
+10 
mV 


Output 
Offset Voltage 
(2) 
Vas' 
(Note3) 
-30 
0 
+30 
mV 


Crosstalk 
CT 
VI =2Vp.p. 
4.43MHz. 
Va/V' 
- 
-75 
- 
dB 


Switch 
Change 
Voltage 
VCH 
All inside SW: ON 
2.5 
- 
- 
V 


Switch 
Change 
Voltage 
VCL 
All inside SW: OFF 
- 
- 
1.0 
V 


(Note 
I): SI=S2=S3=S4=S5=S6=S7=1 


(Note 
2): Output 
DC 
Voltage 
Difference 
is tested on S6=1~2. 
SI=S2=S3=S4=S5=1. 
S8=2 
and S7=1 


(Note 
3): Output 
DC Voltage 
Difference 
is tested on S6=1~2. 
S7=I(or 
S6=1. 
S7=1~2.). 
SI=S2=S3=S4=S5=1 
and S8=1 
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IN 
2A 


IN 
2 B 


(Input) 


1 


25V 


IN 
1 A 


IN 
1 B 


IN 
1 C 


(Input) 


1 


2 


. 


2V 


CTL 
lA 


CTL 
IB 
CTL 
2 
(ControI) 


OUTl 


(Output) 


OUT2 


(Output) 


15 
GND 
1 
4 
GND 
2 
10 
GND 
3 
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Operating 
Current 
YS. Operating 
Voltage 


(Ta=2S·C) 


E~ 
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20 
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OL-__ 
L-__ 
.L- __ 
...L__ 
--l..__ 
-.J 


-~ 
-e 
e 
~ 
~ 


Voltage 
Gain 
YS. Frequency 


(Ta=2S·C, 
V"=SV) 


" 


0 


8 
-0.5 


" 


-( 


""5 
-1.5 


"0> 
-2 


Gv 
-2.5 


(dB) 
-3 


-3.5 


-4 


- 
~ 


'" 
..•.... 


'- 
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Frequency 
f (MHz) 


Operating 
Current 
YS. Ambient 
Temperature 


(v+= 5 V) 


20 


18 


~ 
16 


" 
U 
14 


.s 
12 


•• 
10! 
8 


6 
- 


Voltage 
Gain 
YS. Operating 
Voltage 


(Ta=2S·C) 
0.3r----r-....,...-,--r--,--,--r----r---.---, 
0.21----+-+--1----+-+--11----+-+---+---1 
O.11----+-+---'1----+-+--11----+-+---+---1 


1;\, 
0t=:t=t:j;:;;;t::::t:=Jtj=tjEj 
5 
"0 
-0.1 
> 
-0.2I----+-+-+---II----+--+--+---+--+--I 
Gv -0.3I----+--+--+---1I----+--+--+---+--+--I 
(dB)-0.41--+-+--1--+-+--1-+-+--+----.j 


-0.51----+-+--1--+-+--1-+-+--+---1 
- O.6c--+--+--+--1I--+--+--+---+--f-----l 
-0.7 L---l_-L._.L----...JL..---l_...L._L---l_...L.---l 


10 11 12 13 14 


Operating 
Voltage 
V+ (V) 


0.3 


" 
0.2 
.OJ 
0 
0.1 
" 
0 
""5 
-0.1 
"0 
-0.2 
> 


Gv 
-0.3 


(dB) -0.4 


-0.5 
-0.6 
-0.7 


Voltage 
Gain 
YS. Ambient 
Temperature 


(V"=SV) 
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Frequency 
Response 
ys. Operating 
Voltage 


(Ta=25°C) 
0.5...----,---,-.,...--,----,----,-,.---,----,- 
0.41--+-+--+-+~-+--11_+-t_- 
0.3I--+-+----1I--+-+----1---t--+---+-, 
0.2I--+-+--I--+-+----1I---t--+---+--t 


o ~t::j;::t;::t~;:;;;;:t;:;;;;~=~:4=+~ 
Gf 
11-+-+--+-+---+-+--+-+-1---1 


(dB) -0.21-+-+--+-+---+-+-+-+-1---1 
-0.3I--+-+---+-+-+--+-+-t---t---j 
-0.4I---+-+-+---+--+-+-I--+---t---t 
- O.5l-.--.l._-'--_.l----..J_-l-_-'--_l---'-_--'------' 
10 11 12 13 14 


Offset 
Voltage 
ys. Operating! 
Voltage 


(Ta=25°C) 


30251--+-+----11--+-+--+-+-1--+-., 
" 
201--+-+-+---+-+-+---t--+-+---i 
g 
151--+-+-+---+-+-t---t--+-+---i 


"0 10~~~~~1~t~~~~!~~~~~ 


>- 
5 


~ 
-~ 
:::~l-I-==t==~==~~==t==t==t==~===~==t==~ 
Vos 
-20 


(m V) 
- 25 t==±==:±==jt==t==t==±==j===t==t==j 
-30 
6 
8 
9 
10 11 12 13 14 


~~0 
3.5 
>- 
" 
""c 
oj '2.5 
.c 
U 
.c 
B 
.j; 
1.5 
Vl 


Ve 


(V) 
0.5 


Switch 
Change 
Voltage 
ys. Operating 
Voltage 


(Ta=25°C) 


I 


I 
I 


VCH_ 


VeL 


I 
I 


~ 
Frequency 
Response 
ys. Ambient 
Temperature 
8.c 
(V+=5V) 


~iI 


0.50.41----+---+----+----+-----j 
0.31----+---+----+----1------1 
0.21------+---+----+----+-------0 
O·~t==j~~~t~~!~~~~~~ 
Gf-O.II----+---+----+----+----l 
(dB)-0.21------+----+-----1---+----1 


-0.31----+---+----+---1------1 
-0.41----+-~-+----+---_I----l 
-0.5L----_J-25---J-0---ZL5---5LO----.l75 


Offset 
Voltage 
ys. Ambient 
Temper~ture 


(V+=5V) 


30251----+---+----+---1----1 
201----1-----+---I---+----t 
151----+----+----+---I-----j 
101----1-----+---I---+----t 
51---1---+----+----+---j 
-~t==:t===$===$==$==~ 
-IOI------1-----I----+-----1----j 


Vos 
-15 t=====j=======t======~=====~======~ 


(m V)::~~I------1-----I----+-----1----j 


-30l-.--_...J25----L---2L5-----'50----'75 


-;3.5 
o>- 
~ 
] 
2.5 


U 
2 


"§ 
1.5 
~. 


Ve 
(V) 
0.5 


Switch 
Change 
Voltage 
ys. Ambient 
Temperature 


(V+=5V) 


VCH_ 


VeL 
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Differential 
Gain ys. Operating 
Voltage 


(Ta=2S·C) 


Ir----,--,--,--r--.---.-.----,--,----, 
0.9f---+--+--f---+-+----ir---+-t--+--1 
O.Sl---t--+-+--t--+-+-+---t-+____i 
0.7I---t--+-+--t--+-+-+---t-+____i 
0.6f---+--+--,f--+-+----i--+-t--+--1 
0.5I---t--+-+--I--+-+-+---t-+____i 
0.4I---t--+-+--I--+-+-t---t-+____i 
0.3I---t--+-+--I--+-+-t---t-+____i 
0.2r-::::$=::t=:t==!==!=*~~~~ 
o.d- 
O'----l._--'-_-'-_'----'-_...J....._'---'-_--'----' 


Differential 
Gain ys. Ambient 
Temperature 
c 
(V-=SV) 
8 
Ir----,-------,r---,-------,-----, 
OJ 
09f-----+-----ir-----+----+----j 


.~ 0.81----+-----1f----+----t-----1 
_ 
0.71----+-----1f----+----t-----1 
~ 
I----f----+---j---+----j 
a 
0.6 
0.51----+-----1f----+----t-----1 
DG0.4f-----+-----1f----+----+----j 
(%)0.31----+-----1f----+----t-----1 


0.2 r--=:=t:=~;:;::~:::::::::=t:=:j 
0.1 I- 


o '----_-2L5-----'OL---....L25---.l.50-----'75 


.~ 
2 
o 
1.8 


OJ'§ 
1.6 


~ 
1.4 
a 
1.2 


DG 
I 


(%) 
0.8 


0.6 


0.4 


0.2 


o 


Differential 
Gain ys. Load 


(Ta =2S·C, 
V+=SV) 


: 
, 
,, 
:- 
APLIO% 
,, 
.. 


\ 
, 


\ 
-- 
APL90O/o 


" 


--- 
- ------ 
--i---t--- 
- - 
- 
- 
APL50% 


I 
0.9 
0.8 
0.7 
0.6 
0.5 
DP 
0.4 


(deg) 
0.3 
0.2 
O. I 


o 


Differential 
Phase 
ys. Operating 
Voltage 


(Ta=2S·C) 


- 


Differential 
Phase 
ys. Ambient 
Temperature 


~ 
(v+=SV) 
s: 
Ir----,----,-----.----,-----, 


OJ 
0.9f-----+---t---+---j-----1 


'g 
0.8I----+---+---+---~--____i 
e~ 0.7I----+-.--+---+---j--____i 
a 
0.6f-----+----j-----if---t----1 
0.51----+---+---+---j--____i 


DP0.4f-----+----+-----i~--t----1 
(deg)"0.31----+---+---+---j--____i 
0.2t==t=~;:;::~===t::j 
0.1 
O.OL- 
__ --'- 
L- __ 
.....L... __ 
--' 
__ 
---' 


-~ 
~ 
~ 
" 


~ 
2 
.c 
c.. 
1.8 
OJ 
1.6 
.'"c" 
1.4 
~a 
1.2 


I 
DP 
(deg)0.8 
0.6 
0.4 
0.2 
0 


Differential 
Phase 
ys. Load 


(Ta=2S·C, 
V+=SV) 


, 
.. 


.. 


" 


--:.,-- 
APLIO% 


-. APL90%1 
---+- __ 
1 
APL50O~o 


- --r 
--_. 
----- ---- 


9 
10 


Load RL (kO) 
Load RL (kO) 
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• 
TYPICAL 
CHARACTERISTICS 
(Ta:+25'C) 


Differential 
Gain 
YS. APL 


(T.=2S·C. 
Y·=SY) 
" 
.;;o 
1 


'" 
0.9 
.~ 
0.8 
~ 
0.7 
o 
0.6 
0.5 
DG 
0.4 


(%) 
0.3 
0.2 
0.1 
o 


" 
2 
.;; 
0 
1.8 
'" 
1.6 
.;;l 
"~ 
1.4 
~0 


1.2 


DG 
1 


(%) 
0.8 


0.6 


0.4 


0.2 


0 


" 
.;; 
1 
0 
'" 


0.9 
.~ 
0.8 
" 
0.7 
Jl 
0.6 
0 
0.5 
DG 
0.4 


( "'0) 
0.3 


0.2 


0.1 


0 


\ 
\ 
\ 


\ 
/ 
\ 
/ 
\ 
/' 


i""'-... 
>--- 


~ 
is: 
'" 
.~ 
~o 
DP 


(dog) 


Differential 
Phase 
YS. APL 


(To=2S·C. 
Y·=SY) 


Differential 
Gain 
YS. Load 


(To =2S·C. 
Y· =SY) 


\ 
,, 


: APL90% 
, 
I 
, 
, ARL50% 
vr 
I 


\ \ APLlO% 
\X 
'\\ 
.--- 
--- 
-....:~- 
---- 
.-- - _. - .--- 
----- 


1 


0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 


0.2 
0.1 


o 
10 


\ 
\ 
./ 
\ 
V 
V 
-- 


6 


Load RL (kO) 


Differential 
Gain 
YS. APL 


(To =2S·C. 
Y· =SY) 


1.-- 
- 


~ 
2 
is: 
1.8 


«.i 
1.6 


.~ 
1.4 
~o 
1.2 


DP 
1 


(dog) 
0.8 
0.6 


0.4 


0.2 


o 


Differential 
Phase 
YS. Load 


(To=2S·C. 
Y·=SY) 


'. APL90% 


APL', 


50~,~ 
••.• 
APLlO% 
- 
-- 
~- 
r- r=' -- ----- .-- 
.-.-- 


Differential 
Phase 
YS. APL 


(To =2S·C. 
Y· =5Y) 
~ 
.c 


1 
Q,. 
'" 


0.9 


.;;l 
0.8 
"~ 
0.7 
~ 
0.6 
0 
0.5 
DG 
0.4 


(dog) 
0.3 
0.2 


0.1 


o 10 
20 
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Crosstalk(IN2A 
to OUT2)vs. 
Operating 
Voltage 


(Ta=25·C) 


-20 


"'"'E 
-40 


ill8 
U 
-60 
CT 


(dB) 
-80 


-100 
4 


Crosstalk(IN1B 
to OUT1)vs. 
Operating 
Voltage 


(Ta=25·C) 


SW2=L, SW3=H- 


SIW2=H, Sj3=L_ 


8 
10 
12 


Operating 
Voltage 
V+ (V) 


Crosstalk(IN1B 
to OUT1)vs. 
Operating 
Voltage 


(Ta=25·C) 


-20 


"'" 


~ 


-40 


U 
CT 
-60 


(dB) 
-80 


-100 
4 
8 
10 
12 


Operating 
Voltage 
V+ (V) 


Crosstalk(IN2A 
to OUT2)vs. 
Ambient 
Temperature 


(V+=5V) 
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::!i 
-40 
.:! 
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U 
-60 


CT 
(dB) 
-80 


-100 
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50 
75 


Crosstalk(IN1B 
to OUT1)vs. 
Ambient 
Temperature 


(v+= 5 V) 


SW2=L, SW3=H 


I 
I 


SW2-H 
j 
SW3-L 


-20 


"'"'E 
-40 


ill8 
U 
-60 
CT 
(dB) 
-80 


Crosstalk(IN1B 
to OUT1)vs. 
Ambient 
Temperature 


(v+= 5 V) 


-20 
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-80 


-100 
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c 
"f 
0.5 
~ 
0.45 
is 
0.4 
.~ 
0.35 
o 
0.3 


"8 
0.25 


:I! 
02 
_ 
0.15 
5 
0.1 
I- 
0.05 


THD 
0 
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Total 
Harmonic 
Distortion 
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(Ta=2S"C) 
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-------,.",3tf:JIlIJAatJiDCD ..JJ:t.----5-313 


NJM250B 


• 
GENERAL DESCRIPTION 
The NJM2508 
is video switch for video and audio signal. It con- 
laflins 3 input-I 
output and 2 input-I 
output video switch. One input 
terminal 
has clamp function 
and so is applied 
to fixed DC level of 
video signal. Its operating 
voltage 
is 4.75 to 13V and bandwidth 
is 
IOMHz. ·Crosstalk is 75dB (at f=4.43MHz). 


• 
FEATURES 
• 
Operating Voltage (+4.75V-+13V) 


• 
3 Input-l Output and 2 Input-l Output 


• 
Crosstalk 75dB(at4.43MHz) 


• 
Wide Frequency Range IOMHz(2Vp.pInput) 


• 
Package Outline 
DIPl6, DMPl6, SSOPl6 


• 
Bipolar Technology 


• 
RECOMMENDED OPERATING CONDITION 
• 
Operating Voltage 
V+ 
4.75-13.0V 


• 
APPLICATION 
• 
VTR, Video Camera, AV-TV, Video Disk Player. 


NJM2508D 
NJM2508M 
NJM2508V 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V· 
14 
V 


Power Dissipation 
Po 
(DIP 16) 
700 
mW 


(DMPI6) 
350 
mW 


(SSOPI6) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
t 


Storage Temperature 
Range 
Tstg 
-40-+125 
t 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
I 
IcCI 
V+=5V 
(Notel) 
6.6 
9.4 
12.3 
mA 


Operating 
Current 
2 
Ica 
V+=9V 
(Notel) 
8.0 
11.5 
15.0 
mA 


Voltage 
Gain 
Gv 
Vi =2Vp.p/IOOkHz, 
voNI 
-0.6 
-0.1 
+0.4 
dB 


Frequency 
Response 
Gr 
VI =2Vp.p, 
Vo(lOMHz!IOOMHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
VI =2Vp.p 
Staircase 
Signal 
- 
0.3 
- 
% 
Differential 
Phasa 
DP 
V, =2Vp.p 
Staircase 
Signal 
- 
0.3 
- 
deg 


Output 
Offset Voltage 
Vos 
(Note2) 
-10 
0 
+10 
mV 


Crosstalk 
CT 
VI =2Vp.p, 
4.43MHz, 
VO/VI 
- 
-75 
- 
dB 


Switch 
Change 
Voltage 
VCH 
All inside SW: ON 
2.5 
- 
- 
V 


Switch 
Change 
Voltage 
VCL 
All inside SW: OFF 
- 
- 
1.0 
V 


(Notel) 
SI=S2=S3=S4=S5=S6=S7= 
I 


(Note2) 
Output 
DC 
Voltage 
Difference 
is tested on S6=1-2, 
SI=S2=S3=S4=S5=1, 
S8=2 
and S7=1 
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IN 
2A 


IN 
2B 


(Input) 


r 


2 


. 


SV 


IN 
I A 


(Input) 


9 
IN 
I B 


II 
IN 
1 C 


(Input) 


CTL 
lA 


CTL 
IB 


CTL 
2 


(Control) 


OUTI 


(Output) 


3 
OUT2 
0.8V 
OUT 


(Output) 


13 
V+ 
5V 


IS 
GNDI 


4 
GND2 


10 
GND3 
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Operating 
Current 
YS. Operating 
Voltage 


20 


- 
-- 


10- 
--- 
- 


~ 
:l 
U 
IS 


~ 
.~ 
8- 
10 


Operating Current vs.Ambient Temperature 


(V+=9V) 


- 


Voltage Gain YS. Frequency 


(Ta =2S·C. V+=SV) 


c 
0 


'OJ 
-o.S 
0 
U 
-I 
00~ -I.S 
"0> 
~2 


Gv 
-2.S 


-3 


(dB) -3.S 


-4 
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Frequency 
f (MHz) 


Operating 
Current 
YS. Ambient Temperature 


(v+= 5 V) 
20 


~ 
181-----+---+---+-----i----l 


:l 
161-----+---+---+-----i---1 


~ 
141-----+---+---+-----i---1 


.5 
121----+----11---+----1----1 
'§ 


8- 10~==t~~t===t==~==~~ 
I 
co 


8[- 


(mA) 61------1----1----1----1----1 


21----+--+--1-----1----l 
_OS·'=-0--_---,!2S,----L--2.lS-----.JSLo 
---17S 


Voltage Gain vs.Operating Voltage 


(Ta=2S·C) 
0.3r----r---r--r--r-----r---,---r----,.---,----, 


.~ 
O.21---~-+-+--f---+-+-+---+-+--l 
o 
O.If---+--I----If---+--I----If---+-+--+--l 


~ 
o~j=:t:=~~~=t==±=tj::!j 
"0 
-O.I[-L_+-_f---+_+_+---If---+_-1----1f---l 
> 
-0.2, 
-0.3f---+--I----I--+--I--1--+--I---l---I 


Gv -0.4f---+-+-+---1f---l--+--1---+-+--l 
(dB)-0.SI----+-+---1I--+--1----1-+--1--+--I 


-0.6f-~-+--f---+-+--l--+-+---+---l 
-0.7L-l._...L_L--l._...L_L-...L_L-l._...J 


10 11 12 13 14 


Operating 
Voltage 
V+ (V) 


Voltage Gain YS. Ambient Temperature 


(V+ =SV) 
0.3 


c 
0.2 
'OJ0 
O.I 


~ 
0 
~ 
-0.1 
"0 
-0.2 
> 
-0.3 
Gv 
-0.4 


(dB) -O.S 


-0.6 
-0.7 
-2S 
0 
25 
SO 
75 
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~8. 
0.5 
ij 
0.4 
IX 
0.3 
'" 
0 
0.2 
"•.. 
::l 
0.1 
[ 
0 
u.. 
I 


Gf 
-0.2 


(dB) -0.3 


-0.4 
-0.5 


Frequency Response vs.Operating Voltage 


(T.=25°C) 


Offset Voltage vs.Operating Voltage 


(Ta=2S0C) 


30 ,---,----,-~---,--,--~___,,___,_-_.____, 
251--+-+--1--+-+--+-+----11---+---4 


~ ~~~==t==~~==t==~===~==t==~~==t==~==::j 
"0 
101--+--+---+---I--+--+--1--+-+------j 


> 
51--+--+---+---I--+--+--1--+-+------j 


~ -~~::$=$=$==:j=$=$==~=I:=t~ 
o 
-101--+--+---+---I--+--+--1--+-+------j 
-151--+-+-+--I--+-+--1---+-+--I 
Vos- 20I--+--+---+---II--+--+--I--+--+------j 
(mV)- 25I--+--+---+---I~-+--+--I--+-+------j 


- 30'-----'----'---'----'S--9'-----'-10--ILI--'-12--'13---'14 


Ve 
(V) 
0.5 


Switch Change Voltage vs.Operating Voltage 


(Ta=2S0C) 


I 
I 
I 


VCH 
_ 


VeL 


I 
I 


Frequency 
Response ys. Ambient Temperature 


(V+=SV) 


o. S .------,----,-----,----,----., 
0.41----+---+----+----1-----j 
0.31----+----+----+----1-----1 


~ 
0.21--·--+----+----+----1-----1 


~ 
0.1r:::===!~~~~~~*~~~~~~ 
I 
of- 


-0.11----+----+----+----1-----1 
Gf -0.21----+----+----+----1-----1 
(dB)-0.31----+-----+---1----+-----1 


-0.41----+----+----+----+-----1 
-0.5'------'-----'----'-------'-----' 


-~ 
0 
~ 
W 
~ 


Offset Voltage ys. Ambient Temperature 


(V+=5V) 
30,---,----,----,------,-----, 
251---+----+-----11----+----1 
201---+----1----+-----+------1 
151---+----1----+-----+------1 
101---+----+-----1---+----1 
51---+---+----!----+---1 


-~I==$==$==t===$=::=:j 
-101---+----1----+-----+------1 
-151---+----1----+-----+------1 
-201---+----+---1---+----1 
-251---+----1----+-----+------1 
-30 '-----'-----'------'-----'---' 
- 25 
0 
25 
50 
75 


S 
9 
10 11 12 13 
14 


Operating 
Voltage 
V+ (V) 


Vos 
(mV) 


Switch Change Voltage ys. Ambient Temperature 
_~ 
(V+=5V) 
3.5 
o>~ 
" 2.5 
os 
.c: 
U 
2 


.c: 
B 
1.5 
.~ 


CIl 
Ve 
(V)0.5 


VCH_ 


VeL 
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c 
'0; 
I 
0 
0.9 
OJ 
'g 
0.8 
~ 0.7 
~ 
0.6 
is 
O.S 


DC 0.4 
0.3 


(%) 0.2 
0.1 
0 


Differential Gain vs. Operating Voltage 


(Ta=2S"C) 


Differential 
Gain ys. Ambient 
Temperature 


c 
(v+=SV) 
'; 
1r----,-----,c-----,---~--~ 
o 
0 9 f---+---+---+---+----I 
OJ 
0.8I----+-----jf-----f-----+-----I 


.~ 
0.7 f---+---1I---+---+------i 
~ 
0.6 f---+---1I---+---+------i 


is 
O.S f---+---+---+---+----I 
0.4I----+-----jf-----f-----+-----I 
0.3I----+-----jf-----f-----+-----I 


0.2t==t=::j;;;;:;;:;~~==t==~ 
0.1 
oL---_-2L-S----.J---...J.2S---.i.SO-----l7S 


2 
c 
'0; 
1.8 
0 
OJ 
1.6 
'g 
1.4 
~~ 
1.2 
is 
I 


DC 0.8 


(%) 
0.6 
0.4 
0.2 
0 


Differential 
Gain ys. Load 


(T.=2S"C.V+=SV) 


: 


I 


I, 
: ~ 
APLJO% 


,, 


I' 
.. 


\ 
, 


\ 
-- 
APL90% 


"- 
- .. 
------ .- -~·--r--- 
- 
- 
- 
APLSO% 


4 


Load 
RL 
(kO) 


~ 
I 
f 
0.9 


~ 
0.8 


'g 
0.7 
~ 
~ 
0.6 
is 
O.S 


DP 
0.4 
0.3 
(deg)0.2 


O. I 
o 


Differential Phase vs. Operating Voltage 


(Ta=2S"C) 


- 


Differential 
Phase 
ys. Ambient 
Temperature 
~ 
(V+=SV) 


Of 
I ~--~--~--~--~--~ 
0': 
0.91----+----1----+---1-----1 


OJ 
0.81----+----1----+---1-----1 


.~ 0.71----+----1----+---1-----1 
~ 0.61----+----I----+----,1----l 
is 
O.SI----+----I----+-----1I-----I 
0.41----+----1----+---11-----1 
DP 0.31----+----1----+---11-----1 
(deg)0.2t===t==j:;;::;:~~!:===t::=j 
0.1 
0.0 L- __ 
....L 
.L.__ 
...L__ 
--.J __ 
---l 


-6 
0 
6 
~ 
~ 


Differential 
Phase 
ys. Load 


(T.=2S"C.V+=SV) 
I 


" 
; 
~ 


I~ - 
APLJO% 


'\ 
-. 
APL90%1 


-···j .•• :1 
APLSO% 


- ~- 
- 
-- 
--- ---- 


~ 
2 


..c 
1.8 


"-OJ 
1.6 
.'" 
1.4 
@ 
~ 
1.2 
is 
I 


DP 
0.8 


(deg)0.6 
0.4 
0.2 
0 
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NJM2508 


Differential 
Gain 
YS. APL 


(Ta=25°C, V+=5V) 


c 
1 
.<;jo 
0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
o 


\ 


\ 


\ 


\ 
/ 


\ 
/ 


\ 


V 


...•.......• 
- 


Differential 
Gain 
YS. Load 


(Ta=25°C, V+=5V) 


: 
:, 
APL90"·o 
, 
,, 


: ARLSOO'o 
\-{ 


\ t APLIO()'o 
v: 
\\ 
_ ..- ----- ..- 
"'"-' ....-..:. ~--- 
- --- 
--- 
-- -- 


2 
c 
.<;j 
1.8 
0 
0; 
1.6 


"g 
1.4 
~~ 
1.2 
6 
1 


DG 
0.8 


(%) 
0.6 


0.4 


0.2 


0 
6 


Load 
RL 
(kO) 


c 
.<;j 
1 
0 
0.9 
0; 
0.8 
0g 
0.7 
"J1 
0.6 
6 
0.5 
0.4 
DG 
0.3 


(%) 
0.2 
0.1 
0 


Differential 
Gain 
YS. APL 


(Ta=25°C, V+=5V) 


- 
-- 


~ 
1 
.c 
Q., 
0.9 
0; 
0.8 


.~ 
0.7 
~ 
0.6 
6 
0.5 
0.4 
DP 
0.3 


(deg) 
0.2 
0.1 
o 
10 


Differential 
Phase 
YS. APL 


(Ta=25°C, V+=5V) 


\ 
\ 
/' 
\ 
v- 
- 


Differential 
Phase 
YS. Load 


(Ta=25°C, V+=5V) 


" APL90O·o 


APL" 
50°1> 
" 
APLlOo·o 
1-·.··. 
< 
-- 
-- 
r--- r='"-. :···~F---T---- 


1.6 


1.4 


1.2 


1 


DP 
0.8 


(deg) 
0.6 


0.4 


0.2 


o 


"~ 
1 
.c 
Q., 
0.9 


-;;; 
0.8 
.'"c 
0.7 
~ 
0.6 
~ 
6 
0.5 
0.4 
DP 
0.3 


(deg) 
0.2 
0.1 
0 10 


Differential 
Phase 
YS. APL 


(Ta=25°C. V+=5V) 
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NJM250B 


• 
TYPICAL 
CHARACTERISTICS 
(Ta=+25'C) 


Crosstalk vs. Operating Voltage 


(Ta=25'C) 


..• 
'Ei 
-401-----1----+----+----+-----1 


~ 
U 


CT 
(dB)-801-----1----+----+----+-----1 


Crosstalk vs. Operating Voltage 


(Ta=25'C) 


SW2=L, SW3=H- 


Sj2=H, 
Sj3=L_ 


6 
8 
12 
12 


Operating 
Voltage 
V+ (V) 


-0 


-20 


~ 


-40 


8 
U 


-60 
Ct 
(dB) 


-80 


-100 


4 


Crosstalk vs. Operating Voltage 


(Ta=25'C) 


6 
8 
10 
12 


Operating 
Voltage 
v+ (V) 


Crosstalk 
ys. Ambient 
Temperature 


(V'=5V) 


-20 


..• 
-40 
'Ei~8 
U 
-60 
CT 
(dB) 
-80 


-100 
-25 
0 
25 
50 
7, 


Crosstalk 
ys. Ambient 
Temperature 


(V+= 5 V) 


SW2=L, SW3=H- 


Sj2=H, 
Sj3=L 


Crosstalk 
ys. Ambient 
Temperature 


(V'= 
5 V) 


;;;:: 


NJM2508 


c0 
·E 
~ 
C 
0.5 
.~ 
0.45 
c0 
0.4 
E 
os 
0.35 
:c 
0.3 
~ 
0.25 
c- 
0.2 
0.15 
THD 
0.1 


(%) 
0.05 
0 


Total 
Harmonic 
Distortion 
vs. 


(T.=25'C. 
V+=5V) 


\ 
\ 
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NJM2509 


• 
GENERAL DESCRIPTION 
The NJM2509 is video super imposer, including Y/C mix circuit. 
Y-signal 
input terminal 
have sink-chip 
clamp function 
and it is 
applied to fixed DC level of video signal. 


Impose voltage is fixed internally 
to white level and black level, 
and includes 6dB amplifier. 


• 
FEATURES 
• 
Operating Voltage 
(4.S-S.IV) 
• 
Internal Y/C Mix Circuit 
• 
Internal Clamp Circuit (Y Signal), Bias Circuit (C Signal) 
• 
Impose voltage fixed internally to white level and black level. 


• 
Intemal6dB AMP. (Input:O.SVP.p,Output:l.OVpp) 
• 
Package Outline 
SSOP8 
• 
Bipolar Technology 


• 
APPLICATION 
• 
Video Camera 


I 
I 
II 
~--- ~---l----1 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 


1.- 
-IT\. ----- 
, 
I 
I 
I 
I 
I 
: 
I 


6 
CHR (White) 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
7.0 
V 


Power Dissipation 
Po 
250 
mW 


Operating 
Temperature 
Range 
Top, 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
5.3 
7.0 
8.7 
mA 


Clamp 
Voltage 
Vcmp 
2.4 
2.5 
2.6 
V 
Bias Voltage 
Vbias 
2.4 
2.5 
2.6 
V 
Voltage 
Gain 
Gv 
VoUl/Vin 100kHz, 0.5Vp.p Sine Wave 
6.0 
6.3 
6.8 
dB 
Frequency 
Characteristic 
G, 
0.5Vp.p Sine Wave 
w 
(IOMHz)/w 
(100kHz) 
-0.7 
-0.2 
+0.3 
dB 


Background 
Voltage 
V", 
From 
Pedestal 
Level 
5.0 
15.0 
20.0 
IRE 


CHR. 
VOLTAGE 
V"" 
From 
Pedestal 
Level 
65.0 
75.0 
85.0 
IRE 
Input 
Resistance 
Rin 
Input 
Cin 
- 
30 
- 
kO 
Differential 
Gain 
DG 
0.5Vp-p. 10 STEP 
Stair wave 
- 
- 
3.0 
deg 
Differential 
Phasa 
DP 
O.5Vp.p, 10 STEP 
Stair wave 
- 
- 
3.0 
% 


BACKGROUND 
V", 
BACKGROUND 
SW:ON 
2.4 
- 
- 
V 


Switch 
Change 
Voltage 
Vel 
BACKGROUND 
SW:OFF 
- 
- 
0.8 
V 
CHR 
MUTE 
V",MUTE 
CHRMUTE 
SW:ON 
2.4 
- 
- 
V 
Switch 
Change 
Voltage 
VdMUTE 
CHRMUTE 
SW:OFF 
- 
- 
0.8 
V 
Crosstalk 
I 
CTI 
C;n--+BACKGROUND 
VOLTAGE 
(~I) 
- 
-50 
- 
dB 
Crosstalk 
2 
CT2 
Cin--+CHR 
VOLTAGE 
(~2) 
- 
-50 
- 
dB 
Crosstalk 
3 
CT3 
Yin--+BACKGROUND 
VOLTAGE 
(~I) 
- 
-50 
- 
dB 
Crosstalk 
4 
CT4 
Y;n--+CHR 
VOLTAGE 
(~2) 
- 
-50 
- 
dB 
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NJM2509 


Input:2.5V 
clamp 


O.5Vpp Y·signal 


Charactor 
signal 


Input 
Pin 


19k~ 
.J 
9kO 


Charactor 


signal OFF 


Charactor 


Signal ON 


5- 326-----,.",3trPt-lGtIiDfJJ~.IJd------- 


Charactor 
signal 


Input pin 


Composit 


La 
signal 


Output-I 
Vpp 


Composit 
signal, 


Impose Vohage 


NJM2513 


• 
GENERAL DESCRIPTION 
The NJM2513 is a switching IC for switching over from one audio 
or video input signal to another. Internalizing 
3 input-l 
output, and 2 
input-l 
output and then each set can be operated independently. 
Side 
of 2 input-l 
output are "Clamp type", and they can be operated while 
setting DC level fixed in position of the video signal. It is a higher 
efficiency 
video switch, featuring the operating voltage 4.75 to 13Y, 
the frequency 
feature 
IOMHz, 
and then 
the Crosstalk 
75dB 
(at 
4.43MHz). 


• 
FEATURES 
• 
Operating Voltage (+4.75V~+13V) 


• 
3 Input-l OUlput/2Input-l output 
• 
Crosstalk 75dB(at4.43MHz) 


• 
Wide Bandwidth Frequency IOMHz(2Vp.p Input) 


• 
Package Outline 
DIPl6, DMP16 
• 
Bipolar Technology 


• 
APPLICATIONS 
• 
VCR, Video Camera, AV-TV, Video Disk Player. 


-------MwJaptaAsdioCO 
...lJrJ.----5-327 


NJM2513 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 
.- 
Supply Voltage 
V' 
14 
V 


Power Dissipation 
Po 
(DIPI6) 
700 
mW 


(DMPI6) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage 
Temperature 
Range 
Tstg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(I) 
led 
V+=5V 
(Notel) 
6.7 
9.7 
12.7 
mA 


Operating 
Current 
(2) 
1ec2 
V+=9V 
(Notel) 
8.6 
12.3 
16.0 
mA 


Voltage 
Gain 
Gv 
V, = 100kHz, 2Vp.p, Yo/V, 
-0.6 
-0.1 
+0.4 
dB 


Frequency 
Gain 
GF 
V, =2Vp.p, 
Vo(lOMHz)/Vo(lOOkHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
V, =2Vp.p, 
Standerd 
Staircase 
Signal 
- 
0.3 
- 
% 


Differential 
Phasa 
DP 
V, =2Vp.p, 
Standerd 
Staircase 
Signal 
- 
0.3 
- 
deg 


OutPut 
offset Voltage 
(I) 
Vosl 
(Note2) 
-15 
0 
+15 
mV 


OutPut 
offset Voltage 
(2) 
Vos2 
(Note3) 
-25 
0 
+25 
mV 


Crosstalk 
CT 
V, =2Vp.p, 
4.43MHz, 
Yo/V, 
- 
-75 
- 
dB 


Switch 
Change 
Over 
Voltage 
VCH 
All inside Switches 
ON 
2.5 
- 
- 
V 


Switch 
Change 
Over 
Voltage 
VCl 
All inside Switches 
OFF 
- 
- 
1.0 
V 


(Notel) 
SI=S2=S3=S4=S5=S6=S7= 
I 


(Note2) 
SI=S2=S3=S4=S5=1, 
S8=2, 
S7=1, 
S6=1-+2 
Measure 
the output 
DC voltage 
difference 


(Note3) 
SI=S2=S3=S4=S5=1, 
S8=1, 
S7=1, 
S6=1-+2 
(S6=I, 
S7=1-+2) 
Measure 
the output 
DC voltage 
difference 
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NJM2513 


IN 
1 A 


IN 
1 B 


IN 
1 C 


[Input) 


2.5V 
(tv+) 


IN 
2 A 


IN 
2 B 


[Input) 


l.5V 
(~V+) 


CTL 
lA 


CTL 
IB 


CTL 
2 


(Switching) 


5 
OUT I 
l.8V 


(Output) 
(tv+-u) 


3 
OUT2 
0.8V 
OUT 


(Output) 


(~V+-0.7) 


13 
V+ 
5V 


IS 
GND 
1 


4 
GND 
2 


10 
GND 
3 
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NJM2523 


• 
GENERAL DESCRIPTION 
The NJM2523 is a switching IC for switching over from one audio 
or video input signal to another. Internalizing 
3 input-) 
output, and 2 
input-) output and then each set can be operated independently. 
One of 
2 input-) 
output 
are 
Clamp type", 
and they can be operated 
while 
setting DC level fixed in position of the video signal. It is a higher effi- 
ciency video switch, featuring the operating voltage 4.75Y to BY, the 
frequency feature IOMHz, and then the Crosstalk 75dB (at 4.43MHz). 


• 
FEATURES 


• 
Operating 
Voltage 
(+4.75V-+I3V) 


• 
Input-l 
Output Internalizing 
3 circuits (Two of them are Clamp type). 


• 
Crosstalk 
75dB(at 4.43MHz) 


• 
Wide Bandwidth 
Frequency 
IOMHz(2Vp.p Input) 


• 
Package 
Outline 
DIPI6, 
DMPI6. 


• 
APPLICATIONS 
• 
VCR, 
Video 
Camera, 
A V-TV, 
Video 
Disk Player. 


NJM2523D 
NJM2523M 
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NJM2523 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
14 
V 


Power Dissipation 
Po 
(DlPI6) 
700 
mW 


(DMPI6) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(l) 
led 
V+=5V 
(Notel) 
6.7 
9.7 
12.7 
mA 
Operating 
Current 
(2) 
1ec2 
V+=9V 
(Notel) 
8.6 
12.3 
16.0 
mA 


Voltage 
Gain 
Gv 
V, = 100kHz. 2Vp.p, Vo /V) 
-0.6 
-0.1 
+0.4 
dB 


Frequency 
Gain 
GF I 
V, =2Vp.p, 
Vo(IOMHz)/Vo(IOOkHz) 
-1.0 
0 
+1.0 
dB 


Differential 
Gain 
DG 
V, =2Vp.p, 
Standerd 
Staircase 
Signal 
- 
0.3 
- 
% 


Differential 
Phasa 
DP 
V, =2Vp.p, 
Standerd 
Staircase 
Signal 
- 
0.3 
- 
deg 


OutPut 
offset Voltage 
Vosl 
(Note2) 
-25 
0 
+25 
mV 


Crosstalk 
CT 
V, =2Vp.p, 
4.43MHz. 
Yo/V, 
- 
-75 
- 
dB 


Switch 
Change 
Over Voltage 
VCH 
All inside Switches 
ON 
2.5 
- 
- 
V 


Switch 
Change 
Over Voltage 
VCl 
All inside Switches 
OFF 
- 
- 
1.0 
V 


(Notel) 
SI=S2=S3=S4=S5=S6=S7= 
I 


(Note2) 
SI=S2=S3=S4=S5= 
I, S8= 
I, S7= I, S6= 1-+2 
(S6= I, S7= 1-+2) Measure 
the output 
DC voltage 
differenoe 
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NJM2523 


IN lA 


IN 
1 B 


IN 
1 C 


(Input) 


2.5V 
(tv+ ) 


1 


2 


. 


sV 


IN 
2 A 


(Input) 


1.5V 
(fav+) 


CTL 
lA 


CTL 
IB 


CTL 
2 


(Switching) 


OUTI 


(Output) 


3 
OUT2 
(Output) 


13 
V· 


15 
GNDI 


4 
GND2 


10 
GND3 


5-332 


0.8V 
(fav+-0.7 ) 


NJM2533 


• 
GENERAL DESCRIPTION 


The 
NJM2533 
is a video 
switch 
for VCR. 
TV. and others. 


It contains 
two bias-type 
inputs 
and one buffer-type 
output. 


• 
FEATURES 


• 
Operating 
Voltage 


• 
Low Supply Current 


• 
Crosstalk 


• 
2-Input. 
I-Output 


• 
Bipolar Technology 


• 
Package 
Outline 


(+4.75V- 
+ 13V) 


(MAX: 
3.7mA) 
(-70dB) 


PIN FUNCTION 
I: 
Vinl 


2: 
SWI 
3: 
Vin2 
4: 
NC 
5: 
NC 
6: V' 
7 : VOUT 
8:GND 


NJM2533D 
NJM2533M 
NJM2533V 


PIN FUNCTION 
I: 
NC 
2: V' 
3: 
NC 
4: 
VOUT 
5: 
GND 
6: 
Vinl 
7: 
SWI 
8: 
Vin2 
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NJM2533 


PARAMEfER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
+15 
V 


(DIP-8) 
500 


Power Dissipation 


(DMP-8)300 
mW 
Po 
(SIP-8) 
800 


(SSOP-8) 
250 


Operating 
Temperature 
Range 
Top, 
-20-+75 
'C 


Storage Temperature 
Range 
T"g 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V' 
+4.5 
- 
+13.0 
V 


Operating 
Current 
lee 
- 
2.7 
3.7 
mA 


Frequency 
Characteristics 
Gf 
Vm=2Vpp, 
Vo=IOMHzllOOkHz 
-1.0 
0 
+1.0 
dB 


Voltage 
Gain 
Gv 
VIN=2Vpp, 
100kHz 
-0.5 
0 
+0.5 
dB 


Total Harmonic 
Distortion 
THO 
VIN=2.5Vpp, 
1kHz 
- 
0.05 
0.1 
% 


Differential 
Gain 
DG 
Vm=2Vpp, Standard staircase signal, APL=50% 
- 
0 
3.0 
% 


Differential 
Phase 
DP 
Vm=2Vpp, Standard staircase signal, APL=50% 
- 
0 
3.0 
deg 


Output Offset Voltage 
Voff 
-15 
0 
+15 
mV 


Crosstalk 
cr 
VIN=2Vpp,4.3MHz 
- 
-70 
-60 
dB 


VCH 
2.4 
- 
- 
V 


Switching 
Voltage 
VCL 
- 
- 
0.8 
V 


Input Impedance 
RI 
- 
30 
- 
kO 


Output Impedance 
Ro 
- 
25 
- 
0 


Input Bias Voltage 
VIN 
- 
2.5 
- 
V 
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NJM2534 


• 
GENERAL DESCRIPTION 
The NJM2534 is a video switch for VCR, TV and others. 
It contains three bias-type inputs and one buffer-type output. 


• 
FEATURES 
• 
Operating Voltage 


• 
Low Supply Current 
• 
Crosstalk 


• 
3-Input, I-Output 


• 
Bipolar Technology 


• 
Package Outline 


(+4.75V - + 13V) 
(4.7mAMAX) 


(-70<1B) 


PIN FUNCTION 
1: Vinl 
2: SWI 
3: Vin2 
4:SW2 
5: Vin3 
6: 
V+ 
7 : VOUT 
8: GND 


NJM2534D 
NJM2534M 
NJM2534Y 


PIN FUNCTION 
I: Vinl 
2: SWI 
3: Vin2 
4: SW2 
5: Vin3 
6: 
V+ 
7: 
VOUT 
8: GND 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
+15 
V 


(DIP-8) 
500 


Power Dissipation 


(DMP-8)300 
mW 
Po 
(SIP-8) 
800 


(SSOP-8) 
250 


Operating 
Temperature 
Range 
Top, 
-20-+75 


"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V' 
+4.5 
- 
+13.0 
V 


Operating 
Current 
Ice 
- 
3.7 
4.7 
mA 


Frequency 
Characteristics 
Gf 
VlN=2Vpp, 
V=IOMHzlIOOkHz 
-1.0 
0 
+1.0 
dB 


Voltage Gain 
Gv 
VlN=2Vpp, 
100kHz 
-0.5 
0 
+0.5 
dB 


Total Harmonic 
Distortion 
THD 
V1N=2.5Vpp, 
1kHz 
- 
0.05 
0.1 
% 


Differential 
Gain 
DO 
VIN=2Vpp, Standard staircase signal, APL=50% 
- 
0 
3.0 
% 


Differential 
Phase 
DP 
V IN=2Vpp, Standard staircase signal, APL=50% 
- 
0 
3.0 
deg 


Output Offset Voltage 
Voff 
-30 
0 
+30 
mV 


Crosstalk 
CT 
VlN=2Vpp,4.3MHz 
- 
-70 
-60 
dB 


VCH 
2.4 
- 
- 
V 
Switching 
Voltage 
VCL 
- 
- 
0.8 
V 


Input Impedance 
RI 
- 
30 
- 
kO 


Output Impedance 
Ro 
- 
25 
- 
0 


Input Bias Voltage 
VlN 
- 
2.5 
- 
V 
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• 
GENERAL DESCRIPTION 
The NJM2535 is a video switch for VCR, TV and others. 
It contains three cramp-type inputs and one buffer-type output. 


• 
FEATURES 
• 
Operating Voltage 


• 
Low Supply Current 


• 
Crosstalk 


• 
3-lnput, I-Output 
• 
Bipolar Technology 


• 
Package Outline 


(+4.75V- 
+ 13V) 


(4.6mAMAX) 


(-70<1B) 


NJM2535D 
NJM2535M 
NJM2535V 


PIN FUNCTION 
1: Vinl 
2: SWI 
3: Vin2 
4: SW2 
5: Vin3 
6: 
V+ 
7 : VOUT 
8: GND 


PIN FUNCTION 
I: Vinl 
2: SWI 
3: Vin2 
4: SW2 
5: Vin3 
6: 
V+ 
7 : VoUT 
8: GND 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
+15 
V 


(DIP-8) 
500 


(DMP-8)300 
mW 
Power Dissipation 
Po 
(SIP-8) 
800 


(SSOP-8) 
250 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
T"g 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Supply Voltage 
V+ 
+4.5 
- 
+13.0 
V 


Supply Current 
Ice 
- 
3.6 
4.6 
mA 


Frequency 
Characteristics 
Gf 
VIN=2Vpp, Vo=lOMHz/IOOkHz 
-1.0 
0 
+1.0 
dB 


Voltage 
Gain 
Gv 
V_2Vpp, 
100kHz 
-0.5 
0 
+0.5 
dB 


Differential 
Gain 
DO 
V_2Vpp, 
Standard staircase signal, APL=5O% 
- 
0 
3.0 
% 


Differential 
Phase 
DP 
V 1N=2Vpp,Standard staircaSesignal, APL=50% 
- 
0 
3.0 
deg 


Output Offset Voltage 
Voff 
-30 
0 
+30 
mV 


Crosstalk 
CT 
VIN=2Vpp,4.3MHz 
- 
-70 
-60 
dB 


VCH 
2.4 
- 
- 
V 
Switching 
Voltage 


Va. 
- 
- 
0.8 
V 


Input Impedance 
R( 
- 
30 
- 
kn 


Output Impedance 
Ro 
- 
25 
- 
n 


Input Bias Voltage 
VIN 
- 
2.5 
- 
V 
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• 
GENERAL DESCRIPTION 
The NJM567 tone and frequency decoder is a highly stable phase- 
locked loop with synchronous 
AM lock detection 
and power output 
circuitry. Its primary function is to drive a load whenever a sustained 
frequency within its detection band is present at the self-biased 
input. 


The bandwidth 
cebter frequency, and output delay are independently 
determined by means of four external components. 


• 
Operating Voltage 


• 
Wide frequency range 
• 
High stability of center frequency 


• 
Independently controllable bandwidth 


• 
High out-band signal and noise rejection 


• 
Logic-compatible output with IOOmAcurrent sinking capability 
• 
Frequency adjustment over a 20 to I range with an external resistor 
• 
Package Outline 
DIP8. DMP8 


• 
Bipolar Technology 


(4.75V-9.0V) 
(0.0IHz to 500kHz) 


PIN FUNCTION 


1 
OUTPUT 
FILTER 


2 
LOW-PASS 
. FILTER 


3 
INPUT 
4 
V· 


5 
TIMING 
R 


6 
TIMING 
CR 


7 
GROUND 


8 
OUTPUT 
IJM567D 
IJM567M 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
v+ 
10 
V 


Input Positive 
Voltage 
VIP 
V++0.5 
V 


Input Negative 
Voltage 
V,N 
-10 
Vdc 


Output Voltage 
V, 
15 
Vdc 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Highest Center Frequency 
r 
fOH 
100 
500 
- 
kHz 


Center 
Frequency 
Stability 
Moll\T 
-20-+75'C 
- 
35±60 
- 
PPWC 
Center 
Frequency 
Shift with Supply Voltage 
Moll\V 
fo=lookHz 
- 
0.7 
2 
%N 


Largest 
Detection 
Bandwidth 
BWM 
fo=lookHz 
10 
14 
18 
%xfo 


Largest 
Detection 
Bandwidth 
Skew 
Bws 
- 
2 
3 
%xfo 


Largest Detection 
Bandwidth Variation with Temperature 
l\Bwll\T 
Vi=3OOmVrms 
- 
±O.I 
- 
%rC 
Largest 
Detection 
Bandwidth 
Variation 
with Supply Voltage 
l\Bw/l\V 
Vi=3OOmVrms 
- 
±2 
- 
%N 


Input Resistance 
R'N 
- 
20 
- 
kll 


Smallest 
Detectable 
Input Voltage 
IL=loomA, 
fi=fo 
- 
20 
25 
mVrms 


Largest 
No-Output 
Input Voltage 
IL=loomA, 
fi=fo 
10 
15 
- 
mVrms 


Greatest 
Simultaneous 
Outband 
Signal to 


Inband Signal Ratio 
- 
+6 
- 
dB 


Minimum 
Input Signal to Wideband 
Noise Ratio 
B,=140kHz 
- 
-6 
- 
dB 


Fastest ON-OFF 
Cycling Rate 
- 
fo/20 
- 


"I" Output 
Leakage 
Current 
- 
0.01 
25 
p.A 


"0" Output 
Voltage 
IL=30mA 
- 
0.2 
0.4 
V 


IL=loomA 
- 
0.6 
1.0 
V 


Output 
Fall Time 
RL=50n 
- 
30 
- 
ns 


Output 
Rise 
Time 
RL=50n 
- 
150 
- 
ns 


Operating 
Voltage 
V"'opr 
4.75 
- 
9.0 
V 
Operating 
Current 
Quiescent 
lceI 
- 
7 
10 
mA 


Operating 
Current -Activated 
Ieell 
RL=20kn 
- 
12 
15 
mA 
Quiescent Power Dissipation 
Po 
- 
35 
- 
mW 
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~ 
Ci! 


afo 
(%) -0.5 


2.5 


""(5 
~ 
u.. 
-2.5 


t.fo 
-5.0 
(%) 


-7.5 


1.0 


0.9 


0.8 


LITo/V 
T 
0.7 


0.6 


0.5 


(%/V) 
0.4 


0.3 


0.2 


0.1 
o 
I 


Frequency Drift 


(V+=4.7SV) 


Frequency Drift 


(V+=S.7SV) 


""8 
0.5 
! 
-- •... 


~ 
......, 
...•.•..• 


~ 
./ ;/ 
" 


[../ 
\ 


-1.5 


-~ 
-e 
e 
~ 


Ambient Temperature Ta 
(·C) 


Frequency Drift 


(V+=7.0V 
(1) 
V+=9.0V(2) 


Center Frequency Temperature 
Coefficient 
(LlT=0·C-70·C) 


100 


E" 
'ue 
8u~t 
-100 
E" 
I- 
~ 
-200 
u.. 


I"- 
r-.-- 
r- -- 
r- '-.. 
......r-.... 
" 
I'-..... 


ro-. 
"!'-.. 
1', 
~ 


"'- 


....... 


" 
" 


Center FrequencyShift 


(Ta=2S·C) 


I 
// 


V 
V 
/ 
./ 


I--""" 


S 
-300 
(ppmI"C) 
4.5 


Detection Bandwidth 


(v+=s.OV) 


14 


12 


10 


8 


6 
- 
4 
- 
2 
- 
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Bandwidth 


(v+ =5.0V, 
Ta=25"C) 


Largest Detection Bandwidth 


(V+=5.0V, 
Ta=25"C) 


"- '\I\. 


'I 


10 
100 


Center 
Fequency 
fo (kHz) 


" 
200 
;' 
"0:> 


~ 
.:i 
10 
." 
~ 


~ 
'" 
....l 


(% of fo) 


4 
6 


Bandwidth 
(% of fo) 


Detection 
Bandwidth vs. C2, C3 


(V+=5.0V, 
Ta=25"C) 


10 
12 


Bandwidth 
(% of fo) 


Operating 
Current 


(Ta=25"C) 


25 


20 


E~ 
::I 
IS 
U 


""c.=f! 
10 
8- 
0 
Ice 


(mA)5 


0 
4 
10 


Operating 
Voltage 
V+ (V) 


OUtput Voltage 


(V+=5.0V) 
Greatest 
Number of Cycles 


(V+=5.0V, 
Ta=25"C) 
1.0 


0.9 


~ 
0.8 


5 
0.7 
"0:> 
0.6 
:; 
~ 
0.5 
0 
0.4 
Vo 


(V) 
0.3 


0.2 


IL=IOOmA/ 


..••...•.. 
V 
r--. 
./ 


~ 
h=30mA_ 
,./ 


I 


'I.. 


Bandwidth 
Limited 
_ 
'\ 
r--. 


by external 
resist~JT 
V <c" : Minimum) 
I'\~ I'\. 


IA 
'\. 
IL..:.- Bandwidth 
Limitted 
by C, 
I\. 
I 
I 
I I 
I 


J!C 
100 


NJM567 


• 
DESIGN FORMULAS 


1 
1.07 R1C1 


BW = 1070J~:; in % of fo, VIN;;>200mVnns 


o 
2 


V1N : Input 
Voltage 
(Vrms) 
C:2 
: LPF Capacitor 
(!LF) 


* Center Frequency (fol 
The free-running 
frequency 
of the current 
controlled 
oscillator 
(CCO) 
in the absence 
of an input signal. 
* 
Detection Bandwidth (BWI 
The frequency 
range, 
centered 
about 
fo, within which an input signal above the threshold 
voltage 
(typically 
20mVrms) 
will cause. a logical zero state on the output. 
The detection 
bandwidth 
corresponds 
to the loop capture 
range. 
* 
Lock Range 
The largest frequency 
range within which an input signal above the threshold 
voltage will hold a logical zero state on 
the output. 
* Detection Band Skew 
A measure 
of how well the detection 
band is centered 
about 
the center 
frequency, 
fo. The skew is defined 
as (fma><+ 
fm;n -2f")/2f,, 
where fmax and fm;n are the frequencies 
corresponding 
to the edges of the detection 
band. 
The skew can be 
reduced 
to zero if necessary 
by means 
of an optional 
centering 
adjustment. 


@ Operating Instructions 
Figure 
1 shows a typical connection 
diagram 
for the 567. For most applications, 
the following three-step 
procedure 
will 
be sufficient 
for choosing 
the external 
components 
Rh 
Ch 
C:2and C3· 


Input 
~ 
RL 
J1I 


1. Select 
R1 and C1 for the desired 
center 
frequency. 
For best temperature 
stability, 
R1 should 
be between 
2K and 20K 
ohm, and the combined 
temperature 
coefficient 
of the R1C1 product 
should have sufficient stability over the projected 
temp- 
erature 
range to meet the necessary 
requirements. 
2. Select 
the low pass capacitor, 
C:2, by referring 
to the Bandwidth 
versus 
Input 
Signal Amplitude 
graph. 
If the input 
amplitude 
variation 
is known, 
the appropriate 
value of foC:2necessary 
to give the desired 
bandwidth 
may be found. 
Con- 
versely, 
an area of operation 
may be selected 
on this graph 
and the input level and C:2may be adjusted 
accordin!\ly. 
For 
example, 
constant 
bandwidth 
operation 
requires 
that input 
amplitude 
be above 
200mVrms. 
The 
bandwidth, 
as noted 
on 
the graph, 
is then controlled 
solely by the foC:2product 
(fo (Hz), 
C:2(!Lfd». 


3. The value of C3 is generally 
non-critical. 
~ 
sets the band edge of a low pass filter which attenuates 
frequencies 
outside 
the detection 
band to eliminate 
spurious 
outputs. 
If C3 is too small, frequencies 
just outside 
the detection 
band will switch 
the output 
stage on and off at the beat frequency, 
or the output 
may pulse on and off during 
the turn-on 
transient. 
If C3 
is too large, 
turn-on 
and turn-off 
of the output 
stage will be delayed 
until the voltage on C3 passes the threshold 
voltage. 
(Such delay may be desirable 
to avoid spurious outputs 
due to transient 
frequencies.) 
A typical minimum value for ~ 
is 2C:2. 


NJM567 


@ 
Output Terminal (Fig. 2) 
The primary output is the uncommitted 
output transistor 
collector, pin 8. When an in-band input signal is present, this 
transistor 
saturates; 
its collector voltage being less than 1.0 volt (typically 0.6V) at full output current (I00mA). 
The voltage 
at pin 2 is the phase detector 
output which is a linear function of frequency over the range of 0.95 to 1.05 fo with a slope 
of about 20mV per percent of frequency deviation. 
The average voltage at pin 1 is, during lock, a function of the inband 
input amplitude 
in accordance 
with the transfer characteristic 
given. Pin 5 is the controlled 
oscillator square wave output 
of magnitude 
(+Y -iyhe) 
= (+Y 
-1.4Y) 
having a dc average of +Y/2. A IkO load may be driven from pin 5. Pin 6 is 


an exponential 
triangle of 1 volt peak-to-peak 
with an average dc level of + Y2. Only high impedance 
loads may be con- 


nected to pin 6 without affecting the CCO duty cycle or temperature 
stability. 


: 
I 
output 
~[_-, 
I 
r-~V+ 


(pin 8) 
I 
: 
I i1'%114.% 
BW 
----T 
41 
-i--- 0 
II 
: VCE (SATl <l.OV 
I 
----t 
-+---~--- 3.9V 


I 
3.8V 
+--- 
3.7V 
I 
I 
l.lfo 


G 
4.0 
VREF 
~ 
~-Thr~.;idVOltage 
3.5 


~ 
3.0 
"0 
fl=fo 
> 
2.50 
100 
200mVrms 
In-Band Input Voltage 


A brief review of the following precautions 
will help the user achieve the high level of performance 
of which the 567 
is capable. 


1. Operation 
in the high level mode (above 200mY) will free the user from bandwidth 
variations 
due to changes in the 
in-band signal amplitude. 
The input stage is 'now limiting, however, so that out-band 
signals or high noise levels can cause 
an apparent bandwidth reduction as the in-band signal is suppressed. 
Also, the limiting action will create in-band components 
from sub-harmonic 
signals, so the 567 becomes sensitive to signals at fJ3, fJ5, etc. 


2. The 567 will lock onto signals near (2n + 1) fo' and will give an output for signals near (4n + 1) fo where n=O, I, 2, 
etc. Thus, signals at 5fo and 9fo can cause an unwanted 
output. 
If such signals are anticipated, 
they should be attenuated 
before reaching ihe 567 input. 
3. Maximum immunity from noise and outband 
signals is afforded in the low input level (below 200mYrms) and reduced 
bandwidth 
operating 
mode. However, 
decreased 
loop damping causes the worse-case lock-up time to increase, 
as shown 
by the Greatest 
Number of Cycles Before Output 
vs Bandwidth 
graph. 


4. Due to the high switching speeds (20ns) associated with 567 operation, 
care should be taken in lead routing. Lead lengths 
should be kept to a minimum. The power supply should be adequately 
bypassed close to the 567 with a O.01/LFor greater 
capacitor; 
grounding 
paths should be carefully chosen to avoid ground loops and unwanted 
voltage variations. 
Another 
factor which must be considered 
is the effect of load energization 
on the power supply. For example, an incandescent 
lamp 
typically draws 10 times rated current at turn-on. This can cause supply voltage fluctuations which could, for example, shift 
the detection band of narrow-band 
systems sufficiently to cause momentary loss of lock. The result is a low-frequency oscil- 
lation into an out of lock. Such effects can be prevented by supplying heavy load currents from a separate supply or increas- 
ing the supply filter capacitor. 
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@ 
Speed of Operation 
Minimum 
lock-up 
time is related 
to the natural 
frequency 
of the loop. The lower it is, the longer becomes 
the turn-on 
transient. 
Thus, 
maximum 
operating 
speed 
is obtained 
when 
C:z is at a minimum. 
When 
the signal is first applied, 
the 
phase 
may be such as to initially drive the controlled 
oscillator 
away form the incoming 
frequency 
rather 
than toward 
it. 


Under 
this condition, 
which is of course 
unpredictable, 
the lock-up 
transient 
is at its worst and the theoretical 
minimum 
lock-up 
time is not achievable. 
We must simply wait for the transient 
to die out. 


The following 
expressions 
give the values of C:z and C3 which allow highest 
operating 
speeds 
for various 
band 
center 
fr.equencies. 
The minimum 
rate at which digital information 
may be detected 
without 
information 
loss due to the turn-on 


transient 
or output 
chatter 
is about 
10 cycles per bit, corresponding 
to an information 
transfer 
rate of folIO baud. 


260 
C3=--/J.F 
fo 


In cases where 
turn-off 
time can be sacrificed 
to achieve fast turn-on, 
the optional 
sensitivity 
adjustment 
circuit can be 
used to move the quiescent 
C3 voltage 
lower (closer 
to the threshold 
voltage). 
However, 
sensitivity 
to beat 
frequencies, 


noise and extraneous 
signals will be increased. 


@ 
Optional Controls (Figure 
3) 
The 567 has been designed 
so that, 
for most applications, 
no external 
adjustments 
are required. 
Certain 
applications, 
however, 
will be greatly 
facilitated 
if full advantage 
is taken of the added 
control 
possibilities 
available 
through 
the use of 
additional 
external 
components. 
In the diagrams 
given. typical values are suggested 
where applicable. 
For best results 
the 
resistors 
used, except where noted, 
should have the same temperature 
coefficient. 
Ideally, 
silicon diodes would be low-resis- 
tivity 
types, 
such 
as forward-biased 
transistor 
base-emitter 
junctions. 
However, 
ordinary 
low-voltage 
diodes 
should 
be 
adequate 
for most applications. 


@ Sensitivity Adjustment 
(Figure 
3) 
When 
operated 
as a very narrow 
band 
detector 
(less than 8 percent), 
both C:z and C3 are made 
quite 
large in order 
to improve 
noise and outband 
signal rejection. 
This will inevitably 
slow the response 
time. 
If, however, 
the output 
stage 
is biased closer to the threshold 
level. the turn-on 
time can be improved. 
This is accomplished 
by drawing additional 
current 
to terminal!. 
Under 
this condition, 
the 567 will also give an output 
for Lower-level 
signals (IOmV or lower). 
By adding 
current 
to terminal 
I, the output 
stage is biased 
further 
away 
from the threshold 
voltage. This is most usefu 
when, to obtain maximum 
operating 
speed. C2 and C3 are made very small. Normally, 
frequencies 
just outside 
the detection 
band could cause false outputs 
under 
this condition. 
By desensitizing 
the output 
stage, the outband 
beat notes do not feed 
through 
to the output 
stage. Since the input level must be somewhat 
greater 
when the output 
stage is made less sensitive, 


rejection 
of third harmonics 
or in-band 
harmonics 
(of lower frequency 
signals) is also improved. 
Gl: 
i=1n 
I 
L--Jl'l 
R 


R.2.5K 


t 


Decrease Sensitivity 


Increase Sensitivity 


} 


Silicon Diode for Temperature 
compensation 


Figure 3 
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@ 
Chatter Prevention (Figure 
4) 
Chatter 
occurs 
in the output 
stage when 
C3 is relatively 
small, 
so that the lock transient 
and the AC components 
at 
the quadrature 
phase detector 
(lock detector) 
output 
cause the output 
stage to move through 
its threshold 
more than once. 


Many loads, 
for example 
lamps and relays, 
will not respond 
to the chatter. 
However, 
logic may recognize 
the chatter 
as 


a series of outputs. 
By feeding the output 
stage output 
back to its input (pin 1) the chatter 
can be eliminated. 
Three schemes 
for doing 
this are given in Figure 
4. All operate 
by feeding 
the first output 
step (either 
on or off) back 
to the input, 


pushing 
the input past the threshold 
until the transient 
conditions 
are over. 
It is only necessary 
to assure that the feedback 
time constant 
is not so large 
as to prevent 
operation 
at the highest 
anticipated 
speed. 
Although 
chatter 
can always be 
eliminated 
by making 
C3 large, the feedback 
circuit will enable 
faster operation 
of the 567 by allowing ~ 
to be kept small. 
Note 
that if the feedback 
time constant 
is made 
quite large, 
a short burst at the input frequency 
can be stretched 
into a 
long output 
pulse. 
This may be useful to drive, 
for example, 
stepping 
relays. 


+v 
+v 


RL 
RL 


567 
8 
567 


R, 


101& 


R, 10kQ, 
lC, 


>R 


~ 200-lkQ 


R, 


lOkQ 


I 
< 


567 
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@ Detection Band Centering (or Skew) Adjustment 
(Figure 
5) 


When it is desired 
to alter the location 
of the detection 
band (corresponding 
to the loop capture 
range) 
within the lock 
range, 
the circuits shown above can be u~ed. By moving the detection 
band to one edge of the range, 
for example, 
input 
signal variations 
will expand 
the detection 
band in only one direction. 
This may prove useful when a strong but undesirable 
signal is expected 
on one side or the other of the center frequency. 
Since RB also alters the duty cycle slightly, this method 
may be used to obtain 
a precise 
duty cycle when the 567 is used as an oscillator. 


+v 
G1: 


LOWERS foJ' 


+v 


LOWERS fo 


R, t 
.5K 


RAISES 
fo 


Re 1.0K 


50K 
r 


} 
Silicon Diode for Temperature 
Compensation 
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@ Alternate 
Method of Bandwidth 
Reduction (Figure 
6) 
Although 
a large 
value 
of ~ 
will reduce 
the bandwidth, 
it also reduces 
the loop damping 
so as to slow the circuit 
response 
time. This may be undesirable. 
Bandwidth 
can be reduced 
by reducing 
the loop gain. This scheme 
will improve 
camping 
and permit 
faster operation 
under 
narrow-band 
conditions. 
Note that the reduced 
impedance 
level at terminal 
2 
will require 
that a larger value of C2 be used for a given filter cutoff frequency. 
If more than three 
567s are to be used, 
the network 
of RB and Rc can be eliminated 
and the RA resistors 
connected 
together. 
A capacitor 
between 
this junction 
and ground 
may be required 
to shunt high frequency 
components. 


r 


} R. 
RaRe 


} Re R=R. 
+ R.+Re 


where RA> 101& 


Silicon Diode for Temperature 
Compensation 


(note) 
Adjust control for symmetry of 
detection band edges about fo. 


@ 
Output Latching (Figure 
7) 
To latch the output 
on after a signal is received. 
it is necessary 
to provide 
a feedhack 
resistor 
around 
the output 
stage 
(between 
pins 8 and 1). Pin 1 is pulled 
up to unlatch 
the output 
stage. 


--l 
;f:CA 


L..J 
...~r 
Unlatch 
C. prevents latch-up when power supply is turned 
OIL 
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@ 
Reduction of C, Value (Figure 
8) 
For 
precision 
very low-frequency 
applictions, 
where 
the value 
of C1 becomes 
large, 
an overall 
cost savings 
may be 
achieved 
by inserting 
a voltage 
follower 
between 
the R, C, junction 
and pin 6, so as to allow a higher 
value of R, and 
lower value of C1 for a given frequency. 


"~_: 
_567__ 
1.C, 
3404A 


@ 
Programming 
To change 
the center 
frequency, 
the value of R, can be changed 
with a mechanical 
or solid state switch, or additional 
C1 capacitors 
may be added 
by grounding 
them through 
saturating 
npn transistors. 
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• 
GENERAL DESCRIPTION 
The NJMl496 
is a double balanced modulator-demodulator 
which 
produces 
an output 
voltage 
proportional 
to the product 
of an input 
(signal) voltage and a switching 
(carrier) signal. Typical applications 
include suppressed carrier modulation, amplitude modulation, synchro- 
nous detection, 
FM or PM detection, 
broadband 
frequency 
doubling 
and chopping. 


• 
Excellent callier suppression 
65dB typical at O.5MHz 
50 dB typical at 10MHz 
• 
Adjustable gain and signal handling 
• 
Fully balanced inputs and outputs 
• 
High Common Mode Rejection 85dB Typ. 
• 
Package Outline DIPI4, DMPI4, SSOPl4 


• 
Bipolar Technology 


• 
APPLICATION 
• 
Balanced Modulation 


• 
Synchronous 
Detection 


• 
FM Detection 


• 
Phase Detection 
• 
Sampling 


(+) Signal Input 
Gain Adjl!st 
Gain Adjust 
(-) Signal Input 
Bias 


(+) Output 
NC 


v- 


NC 
(-) Output 
NC 
(-) Carrier Input 
NC 


(+) Carrier Input 


NJM1496D 
NJM1496M 
NJM1496V 


10 
Carrier 
- 


Input 
+ 
4 
Signal - 
1 
Input + 


5 
Bias 
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PARAMETER 
RATINGS 
UNIT 


Applied 
Voltage 
30(Applied 
Pins 6-8,12-8,6-10,12-10,10-1,8-1,10-4,8-4,2-5,3-5) 
V 


Carrier Input Voltage 
±5(Applied 
Pins 8-10) 
V 


Signal Input Voltage 
±(5+I,Re)(Applied 
Pins 1-4) 
V 


Input Signal 
5 
V 


Bias Current 
(15) 
10 
rnA 


Power Dissipation 
(DIPI4) 
570 
mW 


(DMPI4) 
300 
mW 


(SSOPI4) 
300 
mW 


Operating 
Temperature 
Range 
-20-+75 
'C 


Storage Temperature 
Range 
-40- 
+ 125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Single-Ended 
Input Impedance 


Parallel 
Input Resistance 
Rip 
Signal Port, f=5.0MHz 
- 
200 
- 
kO 


Parallel 
Input Capacitance 
Cip 
Signal Port, f=5.0MHz 
- 
2.0 
- 
pF 


Single-Ended 
Output 
Impedance 


Parallel 
Output 
Resistance 
Rop 
f=lOMHz 
- 
40 
- 
kO 


Parallel 
Output 
Capacitance 
Cop 
f=lOMHz 
- 
5.0 
- 
pF 


Input Bias Current 


I•• = I, + 1,/2 
I", 
- 
12 
30 
I'-A 


Ibe = I. + 1'0/2 
Ibe 
- 
12 
30 
I'-A 


Input Offset Current 


lios=I,-I4 
Iios 
- 
0.7 
7 
I'-A 


Iioc=IH- 
110 
[ioc 
- 
0.7 
7 
I'-A 


Average 
Temperature 
Coefficient 
of 
Input Offset Current 
6.1", 
- 
2.0 
- 
nArC 


Output 
Offset Current 
(I.-Id 
I~ 
- 
15 
80 
I'-A 


Average 
Temperature 
Coefficient 
of 
Output 
Offset Current 
6.I~ 
- 
90 
- 
nArC 


Output 
Voltage 
Vo 
- 
8.0 
- 
V 


Operating 
Current 


(1.+1'2) 
10+ 
- 
2.0 
4.0 
mA 


II< 
10- 
- 
3.0 
5.0 
mA 


DC Power Dissipation 
Po 
- 
33 
- 
mW 
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PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Carrier 
Feedthrough 
Vc= 60mVrms sine wave 


offset adjusted 


VCFT 
fc~I.OkHz 
- 
40 
- 
/LVrms 


VCFT 
fc~IOMHz 
- 
140 
- 
/LVrms 


Vc~ 3OOmVp-p square wave 


fc~I.OkHz 


VCFT 
offset adjusted 
- 
0.04 
0.4 
mVrms 


VCFT 
offset not adjusted 
- 
20 
200 
mVrms 


Carrier 
Suppression 
fs ~ 10kHz, 300m Vrms sine wave 


offset adjusted 


Ves 
fc ~ 500kHz, 60mVrms 
sine wave 
40 
65 
- 
dB 


Ves 
fc ~ IOMHz, 60m Vrms sine wave 
- 
50 
- 
dB 


Transadmittance 
Bandwidth 


(RL ~ 50n) 
Vc= 60mVrms sine wave 


Carrier 
Input Port 
BW 3dB 
fs ~ I.OkHz, 300mVrms 
sine wave 
- 
300 
- 
MHz 


Signal Input Port 
BW 3dB 
Vs = 300m Vrms sine wave 
80 
MHz 


IVel'Vi Wue 


Voltage Gain, Signal Channel 
Vs ~ 100mVrms fs~I.OkHz 


AVs 
IVel~II.5Vue 
2.5 
35 
- 
VN 


Signal Port Common 
Mode Input Voltage 


Range 
CMv 
fs ~ I.OkHz 
- 
5.0 
- 
Vp-p 


Signal Port Common 
Mode Rejection 
Ratio 
ACM 
fs ~ I.OkHz.IVcl~05Vdc 
- 
-85 
- 
dB 


Differential 
Output 
Swing Capability 
DVou, 
- 
8.0 
- 
Vp-p 


• 
Carrier 
feedthrough 


• 
Carrier Suppression 


• 
Differential 
Output 
Swing Capability 


• 
Signal Port Common 
Mode 
Rejection 
Ratio 


t2VDC 


Carrier 
Input 
V C ~ 


Modulation 
Input 
Vs o-j 


Connect 
a loo/LF capacitor 
and a 3000pF capacitor 
in 


parallel to each other. if the capacitance 
is not specified. 


NJM1496 


~ v 
-~ 
l/ 
vv- 


Ie 
...•••.... 
31 


r 
- 


1-1-' 
V 


/ 


/ 


./ 


SIGNAL 
INPUT=600mV 


/---- 


/ 


400mV 


1/ ./ 
300mV 
V /'" 
200mV 


~ ..-- 
100mV 


V 


~ 
1.2 


"o 
-g 
0.8 
'" 
.D 
"" 
Vi 
"8 
0.1 


0.05 


(mVrms) 
0.4 


(Vrms) 
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60mVrms 
0.11' 
Carrier 
Input 
~ 


Modulating 
Signal Input 


(300mVrms 
Max) 
. 


f---O 
AM Output 


0.11' 


Carrier 
Input 
300mV",,, 


II'f--o AF Output 


rO.0051' 
1°·0051' 
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• 
GENERAL DESCRIPTION 
The NJM2105 is a Telephone Speech Network IC produced in a 
9-pin single-in-line 
package which complies with foreign regulations 
such as FCC 
and DOC 
rules. 
This IC incorporates adjustable transmit, receive and sidetone func- 
tions, a DC loop interface circuit, tone dialer interface and a regulated 
output voltage for a pulse/tone 
dialer. Also included is a gain control 
circuit to keep constant transmitionlreception 
levels under loop current 
variations. 
External 
components 
around this IC are minimized 
and it is the 
most suitable speech network IC for a compact size portable telephone. 


• 
FEATURES 
• 
Operates with 20 to 120 mA of loop current 
• 
Either voice signal or DTMF is selected for transmission. 
• 
Either line input or DTMF sidetone is selected for receiver output. 


• 
DTMF sidetone level can be controled by external components (C, R). 
• 
ECM, Magnetic, Dynamic, Ceramic etc., type are applicable for MIC. 


• 
Dynamic, Ceramic etc., type are applicable for receiver. 
• 
Due to wide operation voltage from 2.5 to 15 volts, parallel phone 
performance is excellent, 600, 60I type are possible to connect in parallel. 


• 
SIP-9 with minimum external components. 


• 
Package Outline SIP9 
• 
Bipolar Technology 


-, 
I 
I 
I 
MF amplifier 
I 
I 
-------------4 
DTMF Switch 
I 
. 
I 


IL 
_ 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Line voltage 
VL 
20 
V 


Line current 
IL 
300 
mA 


Power dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
:rop, 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
FIG. 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Line voltage 
VL 
I 
IL=2OmA 
3.0 
3.5 
4.0 
V 
I 
IL =12OmA 
10.5 
11.5 
13.5 
V 


Transmission 
amplifier 
gain 
Or 
2 
IL=2OmA 
36.0 
38.0 
40.0 
dB 


2 
IL=12OmA 
36.0 
38.0 
40.0 
dB 


Reception 
amplifier 
gain 
GR 
4 
IL =20mA 
-10.0 
-8.0 
-6.0 
dB 


4 
IL=120mA 
-10.0 
-8.0 
-6.0 
dB 


MF amplifier 
gain 
GMF 
3 
IL=2OmA 
10.0 
12.0 
14.0 
dB 


3 
IL=120mA 
10.0 
12.0 
14.0 
dB 


Transmission 
Dynamic 
Range 
0,. 
2 
Distortion 
4% IL =2OmA 
2.0 
- 
- 
Vp.p 


2 
Distortion 
4% IL = 120mA 
5.0 
- 
- 
Vp.p 


Reception 
Dynamic 
Range 
DR 
4 
Distortion 
10% IL =20mA 
0.3 
- 
- 
Vp.p 


4 
Distortion 
10% IL = 120mA 
0.4 
- 
- 
Vp.p 


Receving 
Source 
Current 
Is 
- 
IL =20-12OmA 
1.0 
- 
- 
mA 


Receiving 
output 
VRO 
- 
IL =20-12OmA 
1.05 
1.50 
1.75 
V 


T 
VOUT 
--L 


MODE 
OUT 


XMIT 
MUTE 


(note) Constant number is rating by case that use ECM and 
Dynamic Speaker. 
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Line Voltage ys. Line Current 


(Ta=2S'C) 


MF Line Voltage ys. Line Current 


(MF.SW.ON,Ta=25·C) 


15 
" 
00~ 
"0> 
10 
"'" 
:.:l 


VL 
(V) 


/ 


./V 
/ 
,/ 


/ 


/' 
/ 
/ 
/ 


~~ 
"0> 
" 
10 


'" 
:.:l 


VL 


(V) 
5 


Transmission 
Dynamic Range 
vs. Line Current 


(f=lkHz, 
THD=4%, 
Ta=2S'C) 


MF Dynamic Range vs. Line Current 


(MF. SW. ON, f=lkHz 
, THD=4%, 
Ta=2S'C) 


- 
~ 


.....---- 


.....- ~ 


14 
" 
00 
'" 
os 
12 


""u 
E 
10 
os 
'",., 
Clu. 
::E 


/' 
/ 
/' 
/ 
/ 
/ 


20 
40 
60 
80 
100 
120 
140 


Line 
Current 
IL 
(mAl 


Transmission 
Gain ys. 
Line Current 


(f=lkHz. 
VIN=-SSdBV. 
Ta=2S'C) 


MF AMP. Gain ys. Line Current 


(MF. SW. ON, f=lkHz, 
VIN=-3OdBV, 
Ta=2S'C) 


.~ 
45 e--e---1---1---I---+--+--+-l 
Q 
§ 
40e--e---1---1---I---+--+--+-l 
.~ 


.~ 


r! 
f- 


Gr 
(dB)251-----i---t--+-+-+--+---H 
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Reception Dynamic 
Range vs. Une Current 


~ 
(f=lkHz. 
THD=IO%. 
Ta=2S0C) 


"'"" 
1.01----1----1------1f-----1f---j--j--j-j 


.>! 
~ 
cO.8 1----1----1------1f-----1f---j--j--j-j 
S 
§ 
O. 6 ~-l.__-I-~I-----1I=~==I---I--1 


J 041------1c-~--+--+-+--+---t-I 


Sidetone 
Level 
vs. Line Current 


(f=lkHz. 
VL= OdBV. 
Ta=2S0C) 


<;>" 
...J 
-30 
"c0Z 
"0 
Vi 
ST -40 


(dB) 


-so 


Rc _00 - 
I 


~-O 
- 


DR O.21----1----1------11------11----j--j----1-j 


(Vp_p) 


Reception 
Ganin vs. Une Current 


(f=lkHz. 
VL=OdBV. 
Ta=2S0C) 


AC Impedance 
vs. Ferequency 


(VL=OdBV. 
Ta=2S0C) 


c 
.<; 
"c0'a 
~ 


"" 
10 
GR 


(dB) 
12 


-- 


900 
" 
c.>c 
800 
os 
"0" 
0-.§ 
700 


U< 
600 


ZIN 


(Q) 
500 


/'" •... 
-- 


......... 


V 
" 
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• 
GENERAL DESCRIPTION 
The NJM2203D 
is a full balanced mixer integrated circuit for FM 


synthesizing 
tuner. The NJM2203D 
contains mixer, oscillator, 
buffer 
for osciillator 
output and IF amplifier 
circuits. 
By using this Ie, RF 


circuit configuration 
is simplified and high reliability, stable operation, 


easy design and time saving adjustment are realized. 


• 
Minimum outer parts. 


• 
Simplified circuit configuration 


• 
Minimum frequency deviation with over input signal. 


• 
Easy adjustment. 


• 
Package Outline 
DIP16 


• 
Bipolar Technology 


PIN FUNCTION 
I. 
RF INPUTl 
2. 
GND 
3. 
V+M 


4. 
Mix OUT 
5. 
Mix INPUT 
6. 
V+A 


7. 
If OUT 
8. 
GND(IF) 


9. 
OSC OUT 
10. OSC Buffer INPUT 
II. 
OSCI 
12. OSC2 
13. OSC3 
14. OSC4 
IS. 
GND(RF) 


16. RF INPUT2 


OSC OUT 
<Il 


NJM2203 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
18 
V 


Power Dissipation 
PD 
500 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Supply Current 
(MIX) 
IccM 
STC, no signal 
2.5 
3.2 
3.8 
mA 


Supply Current 
(IF+B) 
IccA 
STC, no signal 
8.8 
11.0 
13.2 
mA 


Conversion 
Power Gain (MIX) 
Po 
STC, fosc=IOOMHz, 
Vin=lmV 
21 
24 
27 
dB 


Noise Figure (MIX) 
NF 
STC 
- 
6.0 
7.0 
dB 


Local Oscillater 
Voltage (OSC) 
Vose 
STC, fosc=1l0.7MHz 
1.0 
1.3 
- 
V 


Voltage 
Gain (IF) 
Vo 
STC, 
fiF=IO.7MHz, 
V'N=IOmV 
22 
28 
- 
mV/mV 


Input Resistance 
(IF) 
R,(IN) 
f= 1O.7MHz,v'N=lOmV 
- 
3.2 
- 
kfl 


Input Capacitance 
(IF) 
C,(IN) 
f=IO.7MHz,V'N=10mV 
- 
3.8 
- 
pF 


Local Osc. Buffer Output 
(0) 
Vos 
STC, fosc=110.7MHz 
0.5 
0.6 
- 
V 


Input Resistance 
(O-Buf) 
Ro(lN) 
f=IIO.7MHz, 
V'N=IOOmV 
- 
1.7 
- 
kfl 


Input Capacitance 
(O-Buf) 
Co(lN) 
f= llO.7MHz, 
V'N= lOOmV 
- 
3.1 
- 
pF 


Output 
Resistance 
(O-Buf) 
Ro(OU1) 
f=1l0.7MHz, 
V'N=I00mV 
- 
160 
- 
fl 


y' -IFB 


o V· 
-MIX 


o IF-QUT 
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• 
TYPICAL CHARACTERISTICS 


Operating Current YS. Supply Voltage 


Ice 


(mA) 
4 


/' 
~ 
V 
./ 


Icc~ 


./ 
~ 


./' 


- 


IeCM 


E 


~ 
10 


U 
co 
0:.'= 
8i 
o 


10 
12 
14 


Operating 
Voltage 
V' 
(V) 


MIX- 
....- 


L--- 


8 
10 
12 
14 


Operating 
Voltage 
V' 
(V) 


Vose 


---- 
v--- Vo. 


/" ,... 


I 


" 
one 
1.0 
o> 
0: 
.S' 
~ 
.~ 
o 0.5 


(V) 


8 
10 
12 
14 


Operating 
Voltage 
V+ (V) 


IF 
I 
I 


/ 
/..r 
// 
MIX 


1/ / 
/ / 
// 


<i>~ 
100 
'50.. 
'5 
0 


(mV) 


10 


MIX 


~ 
-- 


0: 
26 


~ 
~ 
~ 
24 


Input & Output Impedance YS. Operating Voltage 


6 


- 


RI(JNl 


- 


ROUN) 
- 


8 
10 
12 
14 


Operating 
Voltage 
v+ 
(V) 
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76-90MHi 
88-108MHz 


L1 
VS -32 
VS-35 
TAIKI 


1.2 
VS -33 
VS-36 
" 


1.3 
VS -34 
VS-37 
" 
DI,2,3 
SVC202A,B 
SVC202A,B 


Cl 
6 
1.5 


C2 
6 
4 


C3 
7 
6 


C4 
12 
7 


C5 
IS 
IS 


C6,7 
5 
10 


C8 
120 
120 


RI 
150 
ISO 


R2 
330 
330 


FET 
2SK168E,F 
2SK168E,F 
HITACHI 


1FT 
154FC-4192IN 
TOKO 


CIO:~ 
@~ 
c=::> 
C14 


R6 
O~ 
CIJ 
CI2 


6-24-----A4rwJtrpMIGdiDCD 
.../M.------- 


NJM2204A 


• 
GENERAL DESCRIPTION 
The NJM2204A 
is an integrated 
IF limitting 
amplifier 
which 
contains 
temperature 
compensated 
reference 
power 
supply. 
6 stage 
differential 
limitting 
amplifier 
and 6 stage logarithmic 
suppression 
circuit. 


Its voltage 
gain is 58dB and linearity 
is ± IdB within 
50dB log 
dynamic range. The voltage gain and log dynamic range are enlarged by 
connecting multiple stages. 
The NJM2204A is suitable to telecommunication 
equipment. 


• 
FEATURES 


• 
Wide log dynamic 
range 


• 
Wide linearity 
range 


• 
Large Voltage 
Gain 


• 
Wide stable operating 
supply voltage range 


• 
Wide stable operating 
temperature 
range 


• 
Package 
Outline 


• 
Bipolar Technology 


(50dB) 


(±ldB) 


(58dB) 


(8-l2V) 


(-20-85"C) 


DIPl6 


• 
Cellular 


• 
Personal 
wireless 
Radio 


• 
Business 
wireless 
Radio 


• 
Handy talky 


Pin No. 
Pin Name 
Function 


t 
RFIN 
AC Signal Input (C-coupling) 


2 
LOG 
OUT 
I 
LOG Detector 
Output 
(from 1st stage) 


3 
GNDI 
Ground 
I 


4 
VREF I 
Internal 
Reference 
Voltage I 


5 
VCOMP 
Compensation 
Input to Reference 
Voltage 


6 
V" 
Compensated 
Output of Reference 
Voltage 


7 
GND2 
Ground 2 


8 
EXT C2 
Terminate 
with C 


9 
RF OUT 
Limilled 
AC Output 


10 
VREF2 
Internal 
Reference 
Voltage 2 


11 
LOG 
OUT 
4 
LOG Detector 
Output (from 6th stage) 


12 
LOG OUT 
3 
LOG Detector 
Output (from 4th and 5th stage) 
NJM2204AD 
13 
V+2 
Supply Voltage Input 2 


14 
EXT CI 
Terminate 
with 
C 


15 
LOG 
OUT 
2 
LOG Detector 
Output 
(from 2nd and 3rd stage) 


16 
V+l 
Supply Voltage Input I 
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LOG OUT2 


15 
LOG OUT3 


12 


LOG OUT4 


11 


v· 
VOLTAGE 


13.16 
REGULATOR 


LOG OUTI 


2 


VREF 2 


10 


RF 
IN 
I 


GND2 
7 


8 
EXT C2 


(Ta=25'C. 
V·=9V. 
VREf=6.0V) 


PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


f,,=455kHz, 
V;n=8dB (son termination) 
0.976 
1.004 
1.032 
V 


f..,=455kHz, 
V,n= -2dB 
(Son 
terminalion) 
0.868 
0.896 
0.924 
V 


f..•=455kHz, 
V..•=-12dB 
(son 
termination) 
0.727 
0.755 
0.783 
V 
f;n=455kHz, 
V;n= - 22dB (5Un termination) 
0.586 
0.614 
0.642 
V 
Log Detector 
Output 
f;n=455kHz, 
V;n= - 32dB (SOn termination) 
0.446 
0.474 
0.502 
V 


f..,=455kHz, 
V..,=-42dB 
(SOn termination) 
0.305 
0,333 
0.361 
V 


f",=455kHz, 
V",=-52dB 
(Son 
terminalion) 
0.164 
0.192 
0.202 
V 
f..•=455kHz, 
V..•= -h2dB 
(SOl! termination) 
0.057 
0.085 
0.113 
V 


Log Detector 
Linearity 
Ta=-2UOC-XS"C'. 
V..,=-2--52dBm 
- 
- 
±I 
dB 


• Log Detection 
Linearity: It is error between 
RF input level and ideal input level to straight line connected 


two detection 
output 
points 
of two input 
level (-2dBm, 
-52dBm) 
. 


• Temperature 
coefficient 
of Log detection 
output 
voltage: 
approximately 
90p.VrC 
Typ. 
(-20-+85"C). 


(,.=455 kHz 
4700 p 
IT, 


HOOp 
T 


VRFO 


2k 


+ 


I.pG 
Del. Output 
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PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Yoltage 
y+ 
8.0 
9.0 
16.0 
Y 


BRFO 
I 
2 
- 
kn 
Output 
Load Impedance 


BLOOD 
100 
- 
- 
kn 


Stabilized 
Yoltage 
YYR 
- 
6.0 
- 
Y 


PARAMETER 
SYMBOL 
RATING 
UNIT 


Supply Yoltage 
Y+ 
-0.5-16.0 
Y 


Input Voltage 
V,N 
-0.5-Y+ 
V 


ILR 
5 
mA 


Output 
Current 
IRFo 
2 
mA 


Operating Temperature 
Tnpr 
-20-85 
·C 


Storage Temperature 
Tstg 
-55-125 
·C 


(note): 
The 
NJM2204A 
is produced 
by high frequency 
wafer 
process 
and so destructive 
voltage 
against 
surge 
pulse 
is lower 
than 
low 


frequency 
product. 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
lee 
- 
6 
10.0 
mA 


Maximum Operating Frequency 
(ma,,; 
0.5 
3 
- 
MHz 


Output 
Yoltage 
Swing 
VHH) 
Input: 
+8dBm 
(50n termination) 
- 
2.0 
- 
Vp_p 


Log Detection 
Output 
V LOa 
Input: 
+8dBm 
(SOn termination) 
- 
1.0 
~ 
Y 


Log Detection 
Linearity 
L'N 
Vi,,= - 2dBm- 
- 52dBm 
(SOli termination) 
- 
- 
±I 
dB 


Limitter Amp Gain 
Gy 
60 
- 
- 
dB 
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Operating 
Current 
Y5. Operating 
Voltage 


(Ta= 2S'C ) 


Umitter 
Amp Gain 


(VIn=-S2dBm,VR=6V 
Adjusted,Ta=2S"C) 


E~ 
::J 
10 
U 


""" 
.",[ 
0 


Icc 


(mA) 


5 
10 
15 
20 


Operating 
Voltage 
v+ (V) 


50 


" 
.<;j 
40 
0 
0. 
E 
30 
<~~·s 
20 
:::l 


(dB) 
10 


0 
200k 
SOOk 1M 
2M 3M 
5M 


Input 
Frequency 
fin (Hz) 
Log Detector 
Output 


(V+=9V, VR=6V Adjusted, fin=455kHz, 
Ta=25"C) 
1.0 
1/ 
I 


,i' 
i' 


±ldBI/ 
,]II'-- 


1£ 
I 
l/ 


Log Detector 
Output 


(V1n=-52dBm,VR=6V 
Adjusted,Ta=25°C) 
1.0 
g, 
0.7 


:;o 
0.6 
~ 
0.5 
g> 


...J 
0.4 


0.1 


o 
-70 
-60 
-50 
-40 
-30 
- 20 -10 
0 
10 


Output 
Level 
(dBm) 
(500 
terminal) 


O. 
:; 
~ 
0 
'ii 
o. 


Cl 


""0 
...J 
o. 


(V) 


o. 


9 


V'.=-2dBm- 


8 


2 


-V,.=-52dBm- 


I 


-25 
25 
50 
75 
100 


Ambient 
Temperature 
Ta 
eC) 


Log Detector 
Output 
VA 


(fin=455kHz,Ta=2!>°C,5()Q 
Terminal) 


1.0 


0.9 
:; 
0.8 
~ 
0 
0.7 


'ii 
Cl 
0.6 


""0 
0.5 
...J 


0.4 


(V) 
0.3 


0.2 


0.1 


0 
-70 
-50 
-30 
-10 
0 
10 
Input 
Level (dBm) 
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Log Oet Output Voltage 


(50n terminate) 


:> 
:; 
£i- 
"0 
0.5 
" 
CI 
00j 


../.~ 
/ / 
/ I 
10 stage / 
J 
/ 
/6 stage 


..IV 
/ 
/ 
J 
/ 
/ 
V 
- 


,,/ 
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• 
GENERAL DESCRIPTION 
The NJM2206 
is a low power IF/AP PLL circuit for narrowband 


FM receiver 
with single or double balanced 
mixer-IF 
amplifier 
and 


detector. Its low power characteristic 
is capable for battery operation 
and remote control. 


This device is capable of high signal to noise ratio by PLL detector 


and high channel separation ratio performance. 


Since the NJM2206 can operate 
1st IF input frequency 
at 25MHz 
and 2nd IF input frequency 
at 800kHz, the IC is suited for CB trans- 


ceiver, wireless control system, and other communication 
systems. 


• 
FEATURES 
• 
High Sensitivity 


• 
Low Operating Current 
2.8mA(Y'=7Y) 


• 
High SIN Ratio 
47dB(Typ) 


• 
Less Number of External Components 


• 
Package Outline 
DlP20, DMP20 


• 
Bipolar Technology 


X'TAL 
0 


X'TAL 


MIXER DECOUPLE 


MIXER 
O/P 
4 


NC 


2 nd IF 
DECOUPLE 


2nd 
IF 
I/P 


SQUELCH 
O/P 


SQUELCH 
ADJ 


AF O/P 


151 IF 
l/P 


GND 


V' 
DECOUPLE 


V' 


} 
VCO 
TIMING 


CAPACITOR 


LOOP 
FILTER 


LOOP 
FILTER 


VCO 
DECOUPLE 


VCO 
DECOUPLE 


NJM22060 
NJM2206M 


SQUELCH 
OUTPUT 


8 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
10 
V 


Power Dissipation 
Po 
(DIP20) 
700 
mW 


(DMP20) 
350 
mW 


Operating 
Temperature 
Range 
Topr 
-20-75 


"C 


Storage Temperature 
Range 
Tstg 
-40-125 
"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
lee 
- 
2.8 
3.8 
mA 


1st IF Frequency 
Bandwidth 
fBI 
- 
25 
- 
MHz 
1st IF Amp. Gain 
GV1 
- 
20 
- 
dB 
Mixer Conversion Gain 
gVM 
- 
15 
- 
dB 


2nd IF Amp. Gain 
GVM 
- 
60 
- 
dB 


Input Singal Dynamic 
Range 
VIDR 
for AF Output 
IdB deviation 
- 
100 
- 
dB 
Maximum 
Input Level 
V1MAX 
0.2 
- 
- 
Vrms 


Input Sensitivity 
SIN I 
At Input Level 10",Vrms 
20 
- 
- 
dB 


Signal to Noise Ratio 
SIN 2 
Input Level ImVrms 
40 
45 
- 
dB 
Total Harmonic Distortion 
THO 
Input LevellmVrms 
- 
- 
3 
% 
AF Output 
Level 
Vo 
Input Level ImVrms 
24 
30 
36 
mVrms 
AM Suppression 
Ratio 
SUPAM 
for 30% AM at Input 
Level 
loollVrms 
- 
30 
- 
dB 
Squelch Low Level 
VSL 
10",Vrms Input 
- 
0.1 
1.0 
V 


Squelch High Level 
VSH 
0.5",Vrms 
5.0 
6.4 
- 
V 


The test conditions 
are as designated 
below, 
unless otherwise 
specified. 


1st IF: 20.8MHz, 
2nd IF: 455kHz, 
Modulation 
frequency: 
1kHz 


Frequency 
deviation: 
3.5kHz 


Test circuit diagram: See attached figure. 


Ideal jigs shall be used. 
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• 
DESCRIPTION OF OPERATION 
[1]1F AMP. MIXER, and LOCAL OSC 
(1) 1st IF Amp 


Pin (20) is the signal input terminal. 
The 
1st IF amplifier 
has the frequency 
characteristic 
shown 
in Graph 
I and the 


I/O charaCteristic 
shown in Graph 
2. Also. Graph 
3 shows the input impedance-to-frequency 
characteristic. 
while Graph 
4 
shows the input level-to 
SIN characteristic. 


(2) Local OSC 
This local OSC is composed 
by connecting 
a crystal oscillator 
and series capacitor 
across pins (1) and (2). The series 
capacitor 
is connected 
for finely adjusting 
the oscillation 
frequency 
and reducing 
the temperature 
drift. 
Graph 
5 shows the oscillation 
frequency-to-power 
voltage 
and the oscillation 
level-to-power 
characteristic. 
Graph 
6 also shows a change 
of the oscillation 
frequency 
to the capacitance 
of the capacitor 
connected 
in series. 
For 
details. 
please 
contact 
the crystal oscillator 
maker. 


(3) Mixer 
The mixer circuit produces 
the 2nd IF frequency 
by mixing the 1st IF Amp output 
and local OSC output 
signal with 


each other. 
A decoupling 
capacitor 
is connected 
to pin (3). 


Graph-1 
1st IF Amp Frequency Response 


40 
Input Level : -60d Bm 


f----- 


I- 
"I\. 


1\ 


c 
30 


8 
20 
(dB) 


1.0 
Frequency 


10 


(MHz) 


Graph-3 
Input Impecance/Capacitance 
vs. Frequency 


Input Impedance 
Il. 
II '\ 
\ 


Input Capacitance 


lOOK 
1 M 
Frequency (Hz) 


Local Oscillator Output Level/Freq. 


vs. Operating Voltage 


~ 


~ -20 
o] 


~ 
OJ -30 
j 


I 
I 
I 
Oscillation'Frequency 
- 


/ 
Output Level 


20.30 1>' 
c 
III 


Graph-21st 
IF Amp Input-output 
Character 


o 


---- ...- 
/' 
/ 
V 
./ 


./V 
~ 
./ 


"il 
-20 
j 
"[ 
-30 
;;o 
-40 


(dBm) 


-50 


-90 
-80 
-70 
-60 
-50 
-40 
-30 
-20 
-10 


Input Level 
(dBm) 


/' 
V 
V 
/ 
...V 


o.~ 


l>:: 
30 


~ 
20 


(dB) 


-P3O -120 -110-100 
-90 
-80 
-70 
-60 
-50 
-40 
-30 


Input Level 
(dBm) 


Graph-6 
.Trimming-C vs. Local Frequency 


20.38 
!u 


Ol 


20.345MHz 
1>' 
c 
II 
20.35 
l 
20.34 


]. 
20.33 


(MHz) 


1.0 
5.0 
10 
Ope~ting voltage V' 
(V) 
Trimming-C 
(pF) 


Note) It is depending on the crystal 


oscillator. 
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(4) Pin (4)-GND 
Capacitor 
The capacitor 
to be connected 
across pin (4) and GND composes 
a low-pass filter as 


shown in Fig. I. 


The cutoff frequency 
fc = 1121TCR 
This cutoff frequency 
fc is set to be more than two times the 2nd IF frequency. 
This 
C is about 
80pF maximum, 
and it can suppress 
higher 
harmonics 
components 
without 
affecting 
the 455kHz 
output. 
This behaviour 
is shown in Graph 7. 


(5) The capacitor 
across pin~ (4) and (7) serves as the coupling capacitor 
for the mix out 
and 2nd IF Amp stage. 
A ceramic 
filter is insertable 
instead 
of the coupling 
capacitor. 


(6) The 
SIN 
ratio 
is changed 
by the capacitor 
across pin (6) and GND 
when the input 
level is low as shown 
in Graph 8. this is because 
the capacitor 
across pin (6) and GND 
serves 
as the decoupling 
capacitor 
in the 2nd IF Amp 
stage, 
so that the 2nd IF Amp 
gain is reduced 
when this capacitance 
of the capacitor 
decreases. 


Graph-7 
Pin (4) Low-pass Filter C Value-higher 
Harmonics component 


..-_. 


455kHz 
Output 


I 


."':.':- 
Second Harmonic 
-- 


Frequency' 


T 
Third 
Harmonic 
Freque,ncy 


f =455KHz 
Input 
1 mVrms 
, 
1st li=20'jMHZ 


~ 
~ 
-50 
:; 
"- 
<3 
-60 


(dBm) -70 


60 
80 
100 
C 
(pF) 


Graph-8 
Change of Input Sensitivity by 
Pin (6) Decoupling Capacitor 


.9 
40 
OJ 
'"1A'0 
30 
Z 
B 
••~ 
20 
en 


(dB) 


10 


-C=lpF 
_.- 
C =IOOOpF 
---- 
C ~200pF 


2nd IF =455kHz 


-100 
-80 


Input 
Level 
(dBm) 


[2] Operation Principle of PLL Demodulation 
(1) Operation principle of NJM2206 
FM demodulator 
circuit 


When 
FM is locked 
at the center 
frequency, 
the oscillation 
frequency 
of yeO 
follows frequency 
change 
of the 
FM 
input YCO oscillation 
frequency 
to the input signal frequency 
and. the control 
voltage 
hecomes 
the demodulated 
output. 


YCOoscillation 
frequency 
to the input signal frequency 
and, the control 
voltage 
becomes 
the demodulated 
output. 


The FM demodulation 
circuit of NJM2206 is constructed 
as shown in BLOCK 
DIAGRAM 
2. 


Input 


Vi 


Assume 
v, he the input signal voltage 
and v" he the yeO 
signal voltage 
in Fig. 2. 


v, = Y, sin 
{(U,t 
+ 1I,(t)' 


v" = Y" cOS (w"t + 1I,,(t)' 
... 
From 
equations 
(I) 
and (2), signal voltage 
Vc after 
eliminating 
high-frequency 
components 
via the 
LPF is ohtained 
hy 


equation 
(3). 


Vc = K,,·F(S)·sin 
{(w,-w,,)t 
+ 1I;(t) - 
6,,(t)} 
. 


Where 
F(S): Transfer 
function 
of LPF 
Ko: Conversion 
gain of phase comparator 


..... 
(I) 


(2) 
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When the angular 
frequency 
of the input signal coincides 
with the angular 
frequency 
of the output 
signal, error voltage 
nc 


proportional 
to the phase 
differences 
is ohtained 
as shown in equation 
(4). 


11. = K()"F(S)'sin 
{ O;(t) 
- 
Bo(t) 
} 
= K,,·F(S) 
{ 8,(t) - 
Bo(t)} 
. 


Also, the 
11. -to- YCa 
angular 
frequency.wo 
relation 
is represented 
by equation 
(5). 


Wo = w,+ Kove.... 
.. 
, 
(5) 


where 
WI': 
Free-running 
angular 
frequency 
of YCa 


K,,: Conversion 
gain of YCa 
Since the microscopic 
change 
of the phase 
angle with time is given by the angular 
frequency 
change 
component 
!:J. wo 
we obtain; 
/:1wo =Ko've 
=d8o(t)/dt 
.. 
(6) 
From equations 
(5) and (6), we obtain 
the PLL transfer 
function 
as shown in equation 
(7) 


H(S) = 
~~~~=' S~~WS) 
, 
(7) 


where 
K = 1<., . Ko: Loop gain coefficient 
Assume 
that 
O.(S) 
= O;(S) 
-Oo(S), 
and we obtain 
equation 
(8) from equation 
(7); 


O.(S) 
_ 
S 


O;,(S) 
- 
S+KF(S) 
.. 
(8) 


Let's 
consider 
about 
the phase 
difference 
of the input signal ~"d YCa 
output 
signal when the angular 
frequency 
of 


the input signal has changed 
stepwise 
by !:J.w, while PLL is being locked. 


Since 8;(S) = !:J.w/S2, 
we obtain 
from equation 
(8) 


. 
. 
!:J.w 
~~n;:, 
O•.(t) = ~~ O.(S) 
= KF(S) 


It is understood 
from equation 
(9) that phase difference 
O. between 
the input signal and YCa 
output 
signal is proportional 
to angular 
frequency 
deviation 
!:J.w values. 
From 
equation 
(9), 
Be = !:J.wlKF(S). 
Error 
voltage 
11. produced 
when the phase 
difference 
O. has been 
generated 
is 
obtained 
from equation 
(4) as follows; 


11. =Ko'F(S)'O. 
From equation 
(10), 


11. = /:1w/Ko.... 
(II) 


The output 
voltage 
of the phase 
comparator 
(after 
the LPF stage) 
is proportional 
to the angular 
frequency 
deviation 


of the input signal when a phase difference 
has been produced. 
Accordingly. 
this error 
voltage serves as the demodulated 


output 
of the FM signal as it is. 


References: 
"Phase 
lock techniques" 
Floyed 
M Gardner 


"Basis and application 
of PLL", 
Hideo 
Kadota 


(2) Low-pass filter ILPF) 
The 
LPF of NJM2206 
is shown in Fig. 3. 


~@ 


l~' 
c 
o 
T 
o(jj) 


R,=(RA 
/I RBl + Re 


'5> 


I 
Re 
Re 
, 


tOkQ 
t5kQ 
I 


1 
I 
I@ 
, 


'(jj) 
I 
I 


Ie Side 
1 
I 


sr. +1 
Transfer 
Function 
F(S) = S (r, + r. ) + I 
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The loop band is determined 
by this LPF. and it affects the maximum 
phase deviation 
capture 
range. 
maximum 
frequency 
response characteristic. 
or noise bandwidth. 
The PLL transfer 
function is obtained 
when the LPF shown in Fig. 2 is used. 


SWn (2; 
- T )+ w, 


H(S) = -S'.+ 
2; 
Wn S + 
Wn 


K 
1lJ" = ( ~ 
)112: Natural 
angular 
frequency 


I 
K 
I 
; = T 
(~)II2( 
1'~ + K): Dumping 
factor 


I 
When 
K ;:» I. ; = 2" Wn 1', 


This filter is characterized 
that since the loop gain. 
and damping 
factor 
are adjustable 
separately. 
the narrow 
band is 
obtainable 
with high stability 
of PLL. 


Exmaple of calculation of LPF constants 
K" = O.5f,,: Conversion 
gain of YCa. 
f.,: free-running 
frequency 
Ko = 1.96: Conversion 
gain of phase comparator 
x gain of amplifier 


K"Ko = 0.98f" 
R, = 20k!} 
The above values are calculated 
from the design values of the NJM2206 circuit constants. 
Assume 
that the maximum 
frequency 
deviation 
~f = 3.5kHz. 
the modulation 
signal 
frequency 
fon = 1kHz. f" = 455kHz and the maximum 
phase error 
<P"on", is obtained 
by: 


2TT 
M 
<Peon", = 
K...K" 
. T = 0.05 


Assume 
that natural 
angular 
frequency 
fn 


:; 
= 0.1 


8e 


LlW 
W; 


1. 
1. 


1. 
1. 


1. 
1. 


1. 


1. 


O. 


O. 
o. 
o. 
o. 
o. 
o. 
o. 
O. 


00.1 


7 
t-0.3 


5 
4 
3 
2 
1 
t- 
. 
0 
'\. 


8 
:\t-0.707 
7 
6 
t-I.O 


"- 
5 
~ 
•....~" 
4 
~ 
~ 
3 
t 
2.0 


2.-:< 
~ 
~ 


1 
::;0:; 
t 


O.2 O.3 
O.5 O.7 1. 0 
2 


- 
Wm/Wn 


f, 
M 
<Pc = 0.1 x T = 0.035 


Accordingly. 
we nbtain. 
assuming 
that fn 


K"K"fo 
(1 + 
(2 = ---- 
(2 
1t fn)' 
Damping 
factor; 
= 0.707. 


2 ; 
" 
= 2 
TT fn 
= 22/LS 
:.'I = 91/LS 
From these values. 
we obtain 
C and R, as follows. 
e = fI /R1 = 4500pF 
R, = 1',je = 4.9kQ 
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(3) Effect of LPF constants on the detection characteristic of PLL demodulator 
cir- 
cuit 
Graphs 
9, 10 and II show the input-to-output 
characteristic, 
modulation 
frequency-to- 
AF output 
characteristic, 
and frequency 
deviation-to-distortion 
factor characteristic 
when 
LPF constants 
were changed, 
respectively. 
Table 
1 shows LPF constants 
in these cases. 
• 
Input-to-output 
characteristic (Graph 9) 
The 
noise 
level from 
-100dBm 
to -70dBm 
is affected 
by the natural 
angular 
fre- 
quency 
anp lock range. Since the input level, where the noise level suppression 
is started, 


is transient 
just before the PLL is locked, 
the noise level is affected 
by the damping factor 
and capture 
range. 
• 
Modulation 
frequency-to-AF 
output characteristic (Graph 10) 
The 
band 
is demodulated 
from (I) 
and (2), and determined 
by the ·natural 
angular 
frequency. 
If this band is wide, the noise level increases: 


• 
Frequency deviation-to-distortion 
factor characteristic (Graph 11) 
The maximum 
frequency 
deviation 
is determined 
by the natural 
angular 
frequency. 
• 
LPF constants, the capture range, and lock range (Graph 12) 
Graph 
12 shows the capture 
range and lock range when LPF constants 
were changed. 
From this graph and the input-to-output 
characteristic 
shown in Graph 9, it is understood 
that the noise level is changed 
by the lock range. 


(i) 
C=2200pF, 
R2 =lkO 
fn = 15.6kHz, ';=0.1 


CD 
C=IOOOpF, R2 =3300 
fn =23.6kHz, ';=0.02 


Q) 
C=2200pF, 
R2 =5.1kO 
fn = 14.3kHz,~=0.5 
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Graph 11 
Frequency Deviation 
vs. Distortion 


Graph 10 
Modulated Frequency 
vs. A.F. Output Voltage 
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Graph 12 
LPF Constance. Capture Range. 
Lock Range 
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(5) vea 


Graph 
13 shows the yea 
oscillation 
frequency-to-LPF 
output 
voltage 
characteristic. 
The LPF output 
voltage 
(voltage 
across pins (13) - 
(14)) becomes 
the yea 
control 
voltage. 


As shown in Graph 
13. this relation 
is linear, 
and its gradient 
is determined 
by the yea converstion 
gain. 
Also, the linearity 
range is closely related 
to the lock range. 
Graph 
14 shows the yea free-running-to-timing 
C charac- 


teristic 
to show a change 
of the yea 
free-running 
frequency 
when timing e is changed. 
The capacitor 
connected 
across pins (II), 
(12) and GND 
suppresses 
the higher 
harmonics 
of the yea 
output. 


Graph 13 
VCO Frequency 
Graph 14 
VCO Free Running Frequency 
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Graph 15 
VCO Free Running Frequency 
V5. Operating Voltage 
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Graph 17 
VCO Frequency Deviation 
V5. Ambient Temperature 
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Graph 16 
VCO Free Running Frequency 
Deviation'v5. Operating Voltage 
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Graph 18 
VCO Frequency Deviation 
V5. Ambient Temperature 
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[3] Squelch Circuit Function 
The squelch 
sensitivity 
is adjustable 
by the resistance 
value R connected 
between 
pin (9) and y-r. Graph 
19 shows the 
relation 
between 
resistance 
R and squelch 
release 
level. 
As shown 
in graph 
20, the squelch 
sensitivity 
corresponding 
to 
the SIN 
ratio required 
for mute function 
is adjustable 
by resistance 
R. Graph 
21 shows the power voltage-to-squelch 
release 


level characteristic. 
Also, 
the squelch 
attack 
time is adjustable 
by the capacitor 
connected 
across pin (9) and GND. 
This 
characteristic 
is obtained 
by changing 
the gradient 
of the squelch 
level from a high level to a low level by using an external 
capacitor. 
(Note) 
Squelch 
release 
level: Input 
signal level when the sq~elch 
level (pin (8) DC potential) 
changes 
from the high 
level to low level. 


The vca timing C is adjustable 
by maximizing 
the DC voltage of pin (9) when an ImVrms 
non-modulated 
signal input 
is applied. 


Graph 19 
Squelch Open Level vs. 
Squelch Resistance 
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Graph 21 
Squelch Open Level vs. 
Operating Voltage 
(C=l.OI'F, 
R=5.0kQ) 
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Graph 20 
Squelch Sensitivity 
Characteristics 
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Graph 22 
Squelch Input/Output 
Characteristics 
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Graph 23 
Operating Current vs. 
Operating Voltage 


[4] NJM2206 overall characteristics 
(1) DC characteristic 
Graph 
23 shows the power voltage-to-current 
consumption 
characteristic, 
while graph 
24 shows the ambient 
temperature-to-current 
consumption 
characteristic. 


(2) AC characteristic 
Graph 
25 shows the power voltage-to-output 
level characteristic. 
As shown from this 
graph. 
this lC is characterized 
with small change of the AF output 
level against power 
fluctuations. 
Also, 
the 
input/output 
characteristic 
is shown 
in graph 
26. Graph 
28 and 29 show 
the 
SIN 
ratio, 
sense, 
and AF output 
level-to-power 
voltage 
characteristic 
and the 
SIN 
ratio, 
sense, 
and AF output 
level-to-ambient 
temperature 
characteristic, 
respectively. 
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Graph 24 Operating Current vs. 
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Graph 26 
Input/Output 
Characteristics 
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Graph 28 
Signal to Noise Ratio, Sense, 
AF Output Level vs. Operating Voltage 
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Graph 25 
AF Output Level vs. 
Operating Voltage 
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Graph 27 
Distortion, AF Output Level vs. 
Off-Center Frequency 
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Graph 29 
Signal to Noise Ratio, Sense, 
AF Output Level vs. 
Ambient Temperature 
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• 
GENERAL DESCRIPTION 
The NJM2211 
is a 
monolithic 
phase-locked 
loop (PLL) system 
especially 
designed 
for data communications. 
It is particularly 
well 
suited for FSK modem applications, and operates over a wide frequency 
range 
of 0.0 IHz to 300kHz. 
It can accommodate 
analog 
signals 
between 2mV and 3V, and can interface with conventional 
DTL, TTL 
and EeL logic families. The circuit consists of a basic PLL for tracking 
an input signal frequency 
within 
the passband, 
a quadrature 
phase 


detector 
which 
provides 
carrier 
detection, 
and an FSK 
voltage 
comparator 
which provides FSK demodulation. 
External components 
are used to independently 
set carrier frequency, bandwidth, 
and output 
delay. 


• 
FEATURES 


• 
Wide Operating 
Voltage 


• 
Wide frequency 
range 


• 
DTUITlJECL 
logic compatibility 


• 
FSK demodulation 
with carrier-detector 


• 
Wide dynamic 
range 


• 
Adjustable 
tracking 
range 


• 
Excellent 
temperature 
stability 


• 
Package 
Outline 


• 
Bipolar Technology 


(4.5V to 20V) 


(O.OIHz to 300 kHz) 


(2mV 
to 3Vrms) 


(± 1% to ±80%) 


(20ppm/"C 
typical) 


DIP14, DMPl4 


• 
FSK demodulation 


• 
Data synchronization 


• 
Tone decoding 


• 
FM detection 


• 
Carrier detection 


Timing 
I 
Capacitor l 


Timing 
Loop 
Resistor 
¢Det 
Output 


Ref 
Voltage 
Output 


FSK 
Comp 
Input 


Lock 
GND 
Detector 
Filter 


NJM2211D 
NJM2211M 


Q 
Q 


LLock 
I 
Detector -.J 


Outputs 
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Lock 
Lock 
Detect 
Detect 
Filter 
Comp 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
20 
V 


Input Signal Level 
VIN 
3 
Vrms 


Power Dissipation 
PD 
(DIPI4) 
700 
mW 


(DMPI4) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSig 
-40-+125 
'C 


NJM2211 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V· 
4.5 
- 
20 
V 


Operating 
Current 
Ice 
R,,~lOk!1 
- 
5 
II 
mA 


Frequency Accuracy 
t.~, 
- 
±I.O 
- 
% 


Frequency 
Stability Temp. 
Coefficient 
MJt.T 
R\=oo 
- 
±20 
- 
ppmf'C 


V+=12±IV 
±0.05 
%N 


Power Supply Rejection 
PSRR 
- 
±1.5 
V+=5±0.5V 
±0.2 
%N 


Upper 
Frequency 
Limit 
fOMAX 
R,,=8.2kfl, 
Co=4oopF 
- 
300 
- 
kHz 


Lowest Operating 
Frequency 
fOM1N 
R,,=2Mfl, 
c.,=50/LF 
- 
0.01 
- 
Hz 


Operat; 
ng Range 
5 
- 
2000 
kfl 


Timing 
Resistor 
Ro 


Recommended 
Range 
15 
- 
100 
kfl 


Peak Output 
Current 
I" 
Meas. at pin II 
±Ioo 
±2oo 
±300 
/LA 


Output 
Offset Current 
Ios 
- 
±2.0 
- 
/LA 


Output 
Impedance 
z" 
- 
1.0 
- 
Mfl 


Maximum 
Voltage 
Swing 
YOM 
Ref. to pin 10 
±4.0 
±5.0 
- 
V 


Peak Output 
Current 
I" 
Meas. at Pin 3 
- 
150 
- 
/LA 


Output 
Impedance 
- 
1.0 
- 
Mfl 


Maximum 
Voltage Swing 
- 
II 
- 
Vp.-p 


Input Impedance 
R'N 
Meas. at Pin 2 
- 
20 
- 
kfl 


InputSignalVoltageRequiredto CauseLimiting 
V'N 
- 
2 
- 
mVrms 
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Input Impedance 
R'N 
Measure at Pin 3 & 8 
- 
2 
- 
MO 


Input Bias Current 
I. 
- 
100 
- 
nA 


Voltage Gain 
Gv 
RL =5.lkO 
- 
70 
- 
dB 


Output 
Voltage 
Low 
VSAT 
5,6, 
7P1N Ic=3mA 
- 
0.3 
1.0 
V 


Output 
Leakage 
Current 
ILEAK 
Vo=12V 
- 
0.01 
11 
/LA 


Output 
Voltage 
VREF 
Measure at Pin 10 
4.75 
5.30 
5.85 
V 


Output 
Impedance 
Zo 
- 
100 
- 
0 


III 


l l 
R7 
R3 
R40 
A' 'w 
W 


Q1O~ 


~ 
QH 
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• 
Singal Input (Pin 2) 
The input signal is AC coupled 
to this terminal. 
The internal 
impedance 
at pin 2 is 20kO. Recommended 
input signal 
leveles in the range of IOmVnns to 3V"",. 
• 
Quadrature Phase Detector Output (Pin 3) 
This is the high-impedance 
output of the quadrature 
phase detector, 
and is internally connected to the input of lock-detect 
voltage comparator. 
In tone detection applications, 
pin 3 is connected to ground through a parallel combination 
of Ro and 
Co (see Figure I) to eliminate chatter at the lock-detect 
outputs. 
If this tone-detect 
section is not used, pin 3 can be left 
open circuited. 


• 
Lock-Detect Output, Q (Pin 5) 
The output 
at pin 5 is at a "high" state when the PLL is out of lock and goes to a "low" or conducting 
state when the 
PLL is locked. 
It is an open collector type output 
and required 
a pull-up resistor. 
RL• to y+ for proper 
operation. 
In 
the "low" state it can sink up to 5mA of load current. 


• 
Lock-Detect Complement, Q (Pin 6) 
The output at pin 6 is the logic complement 
of the lock-detect 
output at pin 5. This output is also an open collector type 
stage which can sink 5mA of load current in the low or "on" state. 


• 
FSK Data Output (Pin 7) 
This output 
is an open collector logic stage which requres a pull-up resistor. 
RI.. to y+ for proper operation. 
It can sink 
5mA of load current. 
When decoding FSK signals the FSK data output will switch to a "high" or off state for low input 
frequency, 
and will switch to a "low" or on state for high input frequency. 
If no input signal is present, 
the logic state at 
pin 7 is indeterminate. 


• 
FSK Comparator Input (Pin 8) 
This is the high-impedance 
input to the FSK voltage comparator. 
Normally, an FSK post-detection 
or data filter is connected 
between 
this terminal 
and the PLL phase-detector 
output 
(pin 1I). This data filter is formed by RF and CF of Figure 1. 


The threshold 
voltage of the comparator 
is set by the internal reference 
voltage. Y R, available at pin 10. 


• 
Reference Voltage, VR (Pin 10) 
This pin is internally biased at the reference voltage level, YR; YR=Y+/2-650mY. 
The DC voltage level at this pin forms 
an internal reference for the voltage levels at pin 3, 8. 11, and 12. Pin 10 must be bypassed to ground with a O.IJLF 
capacitor. 


• 
Loop Phase Detector Output (Pin 11) 
This terminal 
provides a high impedance 
output for the loop phase-detector. 
The PLL loop filter is formed by Rl and Cl 
connected 
to pin 11 (see Figure 1). With no input signal, or with no phase error within the PLL, the DC level at pin 1I 
is very nearly equal to VREF' 
The peak voltage swing available at the phase detector 
output is equal to ± YREF. 


He 
510K 


Q 


6 
Lock 
Detect 
Outputs 


Lock 
Detect 
Comparator 
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• vca Control Input (Pin 12) 
YCa 
free-running 
frequency 
is determined 
by external 
timing resistor, 
RO, connected 
from this terminal 
to ground. 
The 
YCa 
free-running 
frequency, 
fo, is given by: 


I 
f.(Hz) = ROCO 


where 
CO is the timing 
capacitor 
across pins 13- and 14. For optimum 
temperature 
stability 
RO must be in the range 
of 
lOkfl to 100kfl (see Typical 
Electrical 
Characteristics). 


This terminal 
is a low impedance 
point, 
and is internally 
biased at a DC level equal to YR' The maximum 
timing current 
drawn from pin 12 must be limited 
to ~3mA 
for proper 
operation 
of the circuit. 


• vca Timing Capacitor (Pins 13 and 14) 
YCa 
frequency 
is inversely 
proportional 
to the external 
timing capacitor, 
CO, connected 
across these terminals. 
CO must 
be non-polarized, 
and in the range of 200pF to 101LF. 


• vca Frequncy Adjustment 
yca 
can be fine tuned 
by connecting 
a potentiometer, 
Rx, in series with RO at pin 12 (see Figure 2) 


• vca Free-Running Frequency, Fo 
The NJM2211 
does not have a separate 
YCa 
output 
terminal. 
Instead, 
the YCa 
outputs 
are internally 
connected 
to the 
phase-detector 
sections 
of the circuit. 
However, 
for setup 
or adjustment 
purposes. 
the YCa 
free-running 
frequency 
can 
be measured 
at pin 3 (with CD disconnected) 
with no input and also pin 2 shorted 
to pin 10. 


• 
DESIGN EQUATIONS 
See Figure 1 for Definitions of Components. 


1. vca Center Frequency, fo: 


I 
f.(Hz) = ROCO 


2. Internal Reference Voltage, VR (measured at pin 10): 


VR ~ (+;.) -650mV 


3. Loop Lowpass Filter Time Constant, " 


~=(f!I) (f) 


F 


TraCking~ 
Bandwidth 


LJf~LJf 


7. Loop Phase Detector Conversion Gain, ~: 
(~ 
is the differential DC voltage across pins 10 and 11, per unit of phase error at phase-detector input): 
. 
. 
(-2)(VREF) 
Kif>(10 volts per rad.an) = 
1r 


8. vca conversion Gain, KO,is the amount of change in vca frequency per unit of DC voltage change at pin 11: 
-I 
KO(in Hertz per volt)= CORIVREF 


9. Total Loop Gain KT: 


KT (in radians per second per volt) =2n:K4>KO 
=4/CORl 


10. Peak Phase-Detector Current, IA: 


VREF 
lA(mA)=2'5 
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• 
APPLICATIONS 
FSK Decoding 
Figure 2 shows the basic circuit connection 
for FSK decoding. 
With reference 
to Figures 1 and 2, the functions 
of external 
components 
are defined 
as follows: 
RO and CO set the PLL center 
frequency. 
R1 sets the system bandwidth, 
and C1 sets 
the loop filter time constant 
and the loop damping 
factor. 
CF and RF form a one pole post-detection 
filter for the FSK 
data output. 
The resistor 
RB (=51OkO) 
from pin 7 to pin 8 introduces 
positive feedback 
across FSK comparator 
to facilitate 
rapid transition 
between 
output 
logic states. 
Recommended 
component 
values for some of the most commonly 
used FSK bauds 
are given in Table 
1. 


Table 1. 
Recommended Value for FSK 
(Ref. Fig. 2) 


FSK Band 
Component 
Values 


300 Ba'nd 
CO=O.039,u F CF=O.OO5JLF 


F1=1070Hz 
Cl=O.OIJLF 
RO=18kO 


f,=1270Hz 
Rl=IOOkO 


300 Band 
CO=O.022JLF 
CF=O.OO5JLF 


f1=2025Hz 
Cl=O.0047JLF 
RO=18kQ 


f,=2225Hz 
Rl=200kO 


1200 Band 
CO=O.027JLF 
CF=O.OO22JLF 


f1=1200Hz 
Cl=O.OIJLF 
RO=18kO 


f,=2200Hz 
Rl=30kO 


Design Instructions 
The circuit of Figure 2 can be tailored 
for any FSK decoding 
application 
by the choice of five key circuit components; 
RO. Rl. 
CO. Cl and CF. For a given set of FSK mark and space frequencies. 
fr and f2• these parameters 
can be calculated 
as follows: 
1. Calculate 
PLL center 
frequency, 
fo 


f 
o= 
f1+f, 
2 


2. Choose 
a value of timing resistor 
RO to be in the range of lOkO to 100kO. This choice is arbitary. 
The recommended 
value is RO;:;20kO. The final value of RO is normally 
fine-tuned 
with the series potentiometer, 
Rx. 


3. Calculate 
value of CO from Design 
Equation 
No. 1 or from Typical 
Performance 
Characteristics: 
CO=lIROfo 


4. Calculate 
R1 to give a .M equal 
to the mark-space 
deviation: 


R1=RO[ftl(f1-f2)] 


5. Calculate 
C1 to set loop damping. 
(See Design 
Equation 
No.4.) 
Normally, 
~==1/2 is recommended 
Then: 
C1=CO/4 for ~=1I2 


6. Calculate 
Data 
Filter 
Capacitance, 
CF: 
For RF=l00kO. 
RB=51OkO, 
the recommended 
value of CF is: 


CF(in 
JLF) = 
3 
Band 
Rate 
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Note: All calculated 
component 
values except RO can be rounded 
off to the nearest standard 
value, and RO can be varied to fine-tune center 


frequency 
through 
a series potentiometer, 
Rx (see Figure 2). 


Design Example 
75 Band FSK demodulator 
with mark/space 
frequencies 
of II 10/1170Hz: 
Step 
1: 
Calculate 
fo: 


fo=(1110+ 
1170)(112)= 1140Hz 
Step 
2: 
Choose 
RO=20kO 
(18kO fixed resistor 
in series with 5kO pptentiometer) 
Step 
3: 
Calculate 
CO from Vco Frequency 
vs. Timing Capacitor: 
CO=O.044/LF 
Step 
4: 
Calculate 
Rl: 
Rl=RO(1140/60)=380kO 
Step 
5: 
Calculate 
Cl: 
Cl=CO/4=0.011/LF 


Note: 
All values except RO can be rounded 
off to nearest 
standard 
value. 


FSK Decoding With Carrier Detect 
The lock-detect 
section 
of the NJM2211 
can be used as a carrier 
detect 
option 
for FSK decoding. 
The recommended 
circuit connection 
for this application 
is shown in Figure 3. The open-collector 
lock-detect 
output, 
pin 6, is shorted 
to the 
data output 
(pin 7). Thus, 
the data output 
will be disabled 
at "low" state, 
until there is a carrier 
within the detection 
band 
of the PLL, 
and the pin 6 output 
goes "high" 
to enable 
the data output. 


The Minimum 
value of the lock-detect 
filter capacitance 
CD is inversely 
proportional 
to the capture 
range, 
±~fc. 
This is 
the range 
of incoming 
frequencies 
over which the loop can acquire 
lock and is always less than 
the tracking 
range. 
It is 
further 
limited 
by CI. 
For most applications, 
Mc<~f/2, 
For RD=470kO, 
the approximate 
minimum 
value of CD can be 
determined 
by: 
CD (/LF);,,16/capture 
range in Hz 
With values of CD that are too small, chatter 
can be observed 
on the lock-detect 
output 
as an incoming 
signal frequency 
approaches 
the capture 
bandwidth. 
Excessively 
large values of CD will slow the response 
time of the lock-detect 
output. 


Tone Detection 
Figure 
4 shows the generalized 
circuit connection 
for tone detection. 
The logic outputs, 
Q and Q at pins 5 and 6 are 
normally 
at "high" 
and "low" 
logic states, 
respectively. 
When 
a tone is present 
within the detection 
band of the PLL, the 
logic state 
at these outputs 
becomes 
reversed 
for the duration 
of the input tone. 
Each logic output 
can sink 5mA of load 
current. 
Both 
logic outputs 
at pins 5 and 6 are open-collector 
type stages, 
and require 
external 
pull-up 
resistors 
Ru and Ru as 
shown in Figure 
4. 
With reference 
to Figure 
1 and 4, the function 
of the external 
circuit components 
can be explained 
as follows: 
RO and 
CO set vca center 
frequency, 
Rl 
sets the detection 
bandwidth, 
Cl sets the lowpass-loop 
filter time constant 
and the loop 
damping 
factor, 
and Ru and Ru are the respective 
pull-up 
resistors 
for the Q and Q logic outputs. 


Figure 3. 
FSK Demodulationwith 
Carrier Detect Capability 
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Design Instructions 
The circuit of Figure 4 can be optimized for any tone-detection 
application by the choice of five key circuit components: 


RO, Rl CO, Cl, 
and Co. For a given input tone frequency, 
fs, these parameters 
are calculated as follows: 


1. Choose RO to be in the range of 15kU to l00kU. This choice is arbitrary. 
2. Calculate CO to set center frequency, 
to equal to fs: CO= lIROfs· 


3. Calculate Rl to set bandwidth 
±M (see Design Equation 
No.5): 
Rl=RO 
(t(lM) 


Note: The total detection bandwidth covers the frequency range of fo=~f. 


4. Calculate value of Cl for a given loop damping factor: 
Cl=C0I16~2 
Normally ~=1/2 is optimum for most tone-detector 
applications, 
giving Cl=O.25 
CO. 
Increasing Cl improves the out-of-band 
signal rejection, 
but increases the PLL capture time. 


5. Calculate value of filter capacitor CD, To avoid chatter at the logic output. 
with Ro=470kU, 
CD must be: 


CD (/LF);;. 
(l61capture range in Hz) 
Increasing CD slows the logic output response time. 


Design Examples 
Tone detector 
with a detection band of lkHz±20Hz: 
Step 
1: 
Choose RO=20kU (18kU in series with 5kU potentiometer). 


Step 
2: 
Choose 0) for fll= IkHz: O)=O.05/LF. 


Step 
3: 
Calculate Rl: 
Rl=(RO) 
(100012O)=IMU. 


Step 
4: 
Calculate Cl: for ~=II2.-Cl=O.25/LF. 
CO=O.013/LF. 


Step 
5: 
Calculate CD: CO= 16/38=0.42/LF. 
Step 
6: 
Fine tune the center frequency with the 5kU potentiometer, 
Rx. 


Linear FM Detection 
The NJM2211 can be used as a linear FM detector for a wide range of analog communications and telemetry applications. 


The recommended 
circuit connection 
for the application is shown in Figure 5. The demodulated 
output is taken from the 
loop phase detector output (Pin 11), through a post detection filter made up of RF and CF, and an external buffer amplifier. 
This buffer amplifier is necessary because of the high impedance 
output at pin 11. Normally, 
a non-inverting 
unity gain 
op amp can be used as a buffer amplifier, as shown in Figure 5. 


where VR is the internal reference voltage. For the choice of external components 
Rl, RO, CD, Cl and CF, see the section 
on Design Equations. 
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• 
CONNECTION DIAGRAM 
The NJM2232A 
is high precision 
FM IF IC with log amplifier, 


designed to be used for handy type wireless apparatus. 


The NJM2232A 
includes 
in one chip of IC, at each block, 
the 
mixer, local oscillator Iimiller, log amplifier, FM detector, and so on, 
with which set up the IF block of handy type wireless apparatus that 
requires high precision electronic detection. 


• 
FEATURES 
• 
RSSI features are excellent 


Linearity 
Dynamic Range 
Temperature 


• 
Low power dissipation (Vcc=6V) 


• 
Operating voltage 


• 
Package Outline 


• 
Bipolar Technology 


±ldB 
90dB 
±2dB 
5.2mA typo 
5-9V 


DMP24 


• 
RECOMMENDED OPERATIONAL CONDITION 
• 
Operating Voltage 
V+ 
5.0-9.0V 


• 
APPLICATION 
• 
Automobile 
telephone 


• 
Codeless Telephone 


• MCA 
• 
Celler Radio 


• 
Business Wireless apparatus 


• 
Various 
measuring 
units 


X'tal 
14 
evec 
OSC 


Quadrature 
Detune 


MIX 
OUT 
MIXER 


RSSI 
OUT 


Vcc 


AVec 


IF IN 
IF 
OUT 


7 


EXT 
EXT 
FILT 
EXT 
AGND 
CI 
C2 
IN 
C3 


NJM2232AM 
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Vee 


IFIN 


GND 
EXT. 
CI 


EXT. 
C2 


DEC 
I 


FILT 
IN 


DEC 
2 


EXT. 
C3 


AGND 


IF OUT 


AVec 


RSSI 


CVee 


QUAD 
IN 


CGND 


AF OUT 


DEC 
3 


BGND 


MIX 
IN 


OSC 
2 


OSC 
I 


BVee 


MIX 
OUT 


Supply 
Voltage 
Input 
of IF-AMPI,RSSI 
and Reference 


IF-AMPI(Limitter 
Amp.) 
Signal 
Input. 


Ground 
of IF-AMPI,RSSI 
and Reference 


Capacitor 
Connection 
TerminalJ(Limitter 
Amp. 
AC 
Decoupling) 


Capacitor 
Connection 
Terminal2 
(Limitter 
Amp. 
AC 
Decoupling) 


Reference 
Decoupling 
Capacitor 
I 


Filter Input 
between 
IF-AMPI 
and IF-AMP2 


Reference 
Decoupling 
Capacitor2 


Capacitor 
Connection 
Terminal3 
(Limitter 
Amp. 
AC Decoupling) 


Ground 
of IF-AMP2 
and RSSI 


IF-AMP2(Limitter 
Amp.) 
Signal 
Output 


Supply 
Voltage 
Input 
of IF-AMP2 
and RSSI 


RSSI Input 


FM-DISCRI 
Supply 
Voltage 
Input 


Quadrature 
Detector 
Input 


FM-DISCRJ 
Ground 


Audio 
Signal 
Output 


Reference 
Decoup1ing 
Capacitor3 


Mixer Ground 


Mixer Signal 
Input 


Crystal 
Oscillator 
Terminal2 


Crystal 
Oscillator 
TerminalJ 


Mixer Supply 
Voltage 
Input 


Mixer Signal 
Output 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
12 
V 


Power Dissipation 
PD 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
II, 21, 22pin, 
no loading 
- 
5.2 
8.5 
mA 
Mixer Voltage 
Gain 
GMIX 
f'N=9OMHz, 
-4OdBm 
18 
20 
22 
dB 
RSSI Output 
Voltage 
(I) 
Vll 
f'N=455kHz, 
-9OdBm 
0.135 
- 
0.405 
V 
RSSI Output 
Voltage 
(2) 
Vu 
fIN=455kHz, 
-8OdBm 
0.41 
- 
0.71 
V 
RSSI Output 
Voltage 
(3) 
Vu 
fiN=455kHz, 
OdBm 
2.56 
- 
2.94 
V 
RSSI 
Linearity 
VUN 
(Note 
I) 
-J 
0 
I 
dB 
RSSI 
Dynamic 
Range 
DR 
(Note 
I) 
90 
- 
- 
dB 
IF Output 
Voltage 
VIF 
fIN=455kHz, 
-5OdBm 
1.2 
1.4 
1.6 
V 
Audio 
Output 
Voltage 
VOUT 
Standard 
Modulation 
Signal 
(Note 
2) 
150 
200 
250 
mV 
Total 
Harmonic 
Distortion 
THD 
Standard 
Modulation 
Signal 
(Note 
2) 
- 
- 
I 
% 
SiN 
Ratio 
SiN 
Standard 
Modulation 
Signal 
(Note 
2) 
40 
- 
- 
dB 
AMRR 
AMR 
Standard 
Modulation 
Signal 
(Note 
3) 
30 
- 
- 
dB 


(Note 
I) 
RSSI 
Linearity 
has 10 measuring 
points 
(-9O,-80-OdBm) 
from where getting the ideal linearity 
by way of mini square 
method, 


and 
that 
each 
10 measured 
spots 
should 
stay on within 
the range 
of ± I dB that 
can 
be obtained 
during 
the process 
of the 


measurement. 
Also in the process 
of the measurement, 
RSSI dynamic 
range 90 dB can be obtained 
at the same time. 


(Note 
2) 
f'N=455kHz, 
-2OdBm, 
fMoo= 1kHz, fOEv=3kHz 


(Note 
3) 
f'N=455kHz, 
-2OdBm, 
fMoo= IKhZ, AM 30%MOD 
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• 
TERMINAL EXPLANATION 
(I) 
Supply 
Voltage 
The 
supply 
voltage 
is to 
be 
delivered 
at each 
block, 
such 
as limitter 


Amplifier 
block 
«I), 
(12) Pin), 
Mixer 
block 
(23) 
pin, 
FM Discrimina- 


tion 
block 
(14) 
pin 
and 
so on. 
When 
applying 
the 
voltage, 
proceed 
it 


supplying 
from 
the latter 
block 
to front 
in order 
of the block 
structure. 


When 
the 
mixer 
block 
and 
FM block 
are 
not 
required 
the 
IC 
is not 


operation, 
no functioning 
as long 
as the 
power 
supply 
is off. 


(2) 
Mixer 
Input 


Mixer input 
impedance 
(20) pin is designed 
to be set at l.5kO 
(standard) 
on 


voltage. 
It is advisable 
to input 
after DC cutting, 
for desired 
matched 
circuit. 


(3) 
Oscillator 


As far as the 
local 
oscillator 
input 
goes, 
there 
are 2 methods 
as shown 


below. 


l. 
Input 
after 
setting 
the crystal 
oscillating 
circuit, 
on (21), (22) pins. 


2. 
Connect 
(21) pin directly 
on supply 
voltage, 
and 
then 
input 
the 
external 


local oscillator 
output 
directly 
to pin 22. 


(4) 
Filter 
(to 
be used 
between 
Mixer 
and 
Limitter 
Amp.) 


Mixer 
output 
impedance 
(24) 
pin 
is 
2 k 0 (standard), 
Limitter 
Amp. 


Impedance 
(2) pin 
is 18kQ 
(standard) 
are desired. 


Input 
harmonizing 
to the filter 
to be used 
for adequate 
matched 
circuit. 


(5) 
Limitter 
Amp. 
Input 


Limitter 
amp. 
impedance 
is designed 
to be 
18kQ (standard). 
Be sure 
to 


input 
after 
DC 
cutting. 


(6) 
Decoupling 
Capacitance 


(4), (5), (9) pins capacitor 
are AC decoupling 
capacitor, 
Which are set as a pan 


of amplifier 
feed 
back circuit of Limitter 
amp. 
block. 
Please 
apply 
about 
0.1,u F capacitance. 


(7) 
Reference 
Capacitor 


(6), (8), (18) pins capacitor 
are AC decoupling 
capacitor 
which 
are to be 


connected 
to the 
internal 
reference. 
Please apply 
about 0.1,u F capacitance. 
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(8) 
Limitter 
Amp. 
Inter 
Section 
Filter 


The 
limitter 
amp, 
the 
inter 
section 
filter 
is 
composed 
of the 
resonator 


applied 
with 
the 
tuning 
coil 
as in the 
drawing. 


Upon 
designing 
the RSSllinearity, 
it is advisable 
to apply 
the resonator 


coil 
with 
no loading 
Q=55, 
L=680JlH 
condition, 
and 
so proceed 
DC 


cutting 
before 
the coil. 


(9) 
Limitter 
Amplifier 


As shown 
in the drawing, 
the limitter 
amp. 
is the open 
emitter, 
and 
the 


limitter 
amp. 
output 
can 
be obtained 
by putting 
adequate 
resistor 
to pin 
(II). 


(10) Quadrature 
Detecting 
phase 
Shifter 


In order 
to detect 
quadrature, 
input 
the signal 
that 
has shifted 
the phase 


for 90 degree 
from 
pin 
(15) to RLC 
paralleled 
resonator. 


The resistor 
value should 
be decided 
to obtain 
the desired 
audio 
output. 


15 


lOp f--....( 


SIGNAL-l-- l 


<Phase 
Shifter> 


(I) 
RSSI detecting current 
shall be shifted from current 
into voltage by the internal 


resistor 
32kQ, 
And at the same time, please put the external 
capacitor 
value to 


be able to stay constantly 
for the desired 
time. 
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• 
GENERAL DESCRIPTION 
The NJM,2236 is designed for PM front end application, 
which is 
suitable to portable radio, radio cassette, clock radio and TV with PM 
radio. 
Comparing 
with conventional 
types, 
supply 
voltage 
depen- 
dence,overload 
characteristics 
and spurious radiation characteristics 
are 
improved. 


• 
FEATURES 
• 
Wide Operating Voltage 
(1.6~6.0V) 
• 
Excellent Supply Voltage Dependence of Local Oscillator 
• 
Improved Intermoduration Characteristics by DubIe Balanced Mixer Circuit 
• 
Low Spurious Radiation 
• 
Build-In Clamping Diode for the Mixer Output 
• 
Local Oscillator Voltage: NJM2236A (Typ.80mV) 
: NJM2236 
(Typ.llOmV) 


• 
Package Outline 
DIP8, DMP8, SIP8 
• 
Bipolar Technology 


• PACKAGE OUTLINE 


~ 
IJI 
2236 OfAD 


Q 
~ 


IJ122361f 
AI 
NJI2236 AL 


NJM2236/2236A 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
S 
V 


Power Dissipation 
Po 
(DIPS) 
500 
mW 


(DMPS) 
300 
mW 


(DIPS) 
SOO 
mW 


Operating 
Temperature 
Range 
Topr 
-20-75 


"C 


Storage Temperature 
Range 
TSlg 
-40-125 


"C 


CHARACTERISTICS 
SYMBOLS 
CIRCUIT 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
2 
VIN=O 
- 
5.2 
S.O 
mA 


- 3dB Limiting 
Sensitivity 
VIN(lim) 
2 
- 
3.0 
7.0 
dB!, 


Quiescent 
Sensitivity 
Qs 
2 
- 
11.0 
- 
dB!, 


Conversion 
Gain 
Ge 
- 
- 
31 
- 
dB 


LocalOSC 
NJM2236A 
40 
SO 
120 
mVrms 


Voltage 
Vose 
I 
fose=60MHz 


NJM2236 
70 
110 
ISO 
mVrms 


I Pin 
Parallel 


Input 
Resistance 
ripl 
3 
- 
57 
- 
G 


Impedance 


3 Pin 
Parallel 
Resistance 
rop] 
- 
25 
- 
kG 
Output 
3 
Impedance 
Capacitance 
cOp] 
f=S3MHz 
- 
2.0 
- 
pF 


4 Pin 
Parallel 
Resistance 
rip4 
- 
2.7 
- 
kG 
Input 
3 
Impedance 
Capacitance 
ci •• 
- 
3.3 
- 
pF 


6 Pin 
Parallel 
Resistance 
1Op6 
- 
100 
- 
kG 
Output 
3 
f= 10.7MHz 
Impedance 
Capacitance 
cop6 
- 
4.S 
- 
pF 


Local 
OSC 
Stop 
Voltage 
Vstop 
I 
- 
0.9 
1.3 
V 


NJM2236/2236A 


+ 
t....•.... 


Y· 


8Y 


c 
I 
O 


. 
01 
"F 
..• 
0•.... 


4pF 
K161 
Vosc 


S 
0 


GND 


RX METER 


H 
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Wire: 
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• Band Pass Filter (B. P. F.) : SOSHIN 
ELECTRIC 
Co., 
LTD. 
···BPWB5 


• Tuning 
Capacitor 
: ALPS 
ELECTRIC 
Co., 
LTD. 
···YCB4IElOI 


NJM2236/2236A 


• 
TYPICAL CHARACTERISTICS 
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Current vs. Operating 
Voltage 
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• 
GENERAL DESCRIPTION 
The NJM2237 is monolithic 
integrated circuit in a 20-lead dual in- 
line plastic package designed for use in 3-6V protable AMIFM radio 
receivers. 
The functions 
incorporated 
are AM RF amplifier, 
AM mixer, 
FMlAM IF amplifier, FMlAM detecter. AM AGe circuit Audio Power 
amplifier. 


• 
FEAtURES 
• 
Wide Operating Voltage 
(l.8-6.0V) 
• 
Very Simple DC switching of FMlAM 
• 
High AM signal handling 
• 
411 speaker direct drive 


• 
Low tweet 
• 
Most suitable to use with NJM2236 
• 
Package Outline 
DIP20 
• 
Bipolar Technology 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
8 
V 


Output Current 
10("",) 
550 
mA 


Power Dissipation 
Po 
1.2 
W 


Operating Temperature Range 
Topr 
-20-75 
"C 


Storage Temperature Range 
Tstg 
-40-125 
"C 


( V' =3V, Ta=25"C, FM: f=IO.7MHz, ~f=22.5kHz dev., fm=lkHz 
AM: f=IMHz, Mod=30%, fm=lkHz Unless otherwise noted) 


CHARACTERISTICS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Ice (FM) 
V'N=O 
- 
15 
20 
Operating Current 
mA 
Ice (AM) 
VIN=O 
- 
15 
20 


-3dB 
Limiting Sensitivity 
V'N(1im) 
- 
36 
42 
dBp 


Detection Output Voltage 
Voo 
V'N=8OdBp 
22 
31 
44 
mVrms 
F 


Signal to Noise Ratio 
SiN 
V'N=8OdBp 
- 
70 
- 
dB 


M 
Total Harmonic 
Distortion 
V'N=8OdBp 
% 
THD 
- 
0.3 
- 


Am Rejection Ratio 
AMR 
V'N=8OdBp 
- 
33 
- 
dB 


Voltage Gain 
Gv 
VIN=30dBp 
5 
11 
17 
mVrms 


Detection Output Voltage 
Voo 
V'N=66dBp 
22 
31 
44 
mVrms 


A 
Signal to Noise Ratio 
SiN 
V'N=66dBp 
- 
46 
- 
dB 


THDI 
V'N=66dBp 
- 
1.5 
- 
M 
Total Harmonic 
Distortion 
% 


THD2 
V'N= l06dBp 
- 
4.0 
- 


Local OSC Stop Voltage 
VSTOP 
Vose-6dB 
- 
1.0 
1.5 
V 


Voltage Gain 
Gv 
f=lkHz, 
Rl=40 
37 
40 
43 
dB 


Pool 
f=lkHz, 
Rl=40, 
THD=IO% 
180 
220 
- 


P 
Output 
Power 
V' =4.5V 
mW 
Poo2 
- 
500 
- 
f= 1kHz, Rl =40, 
THD= 
10% 


Wi 
Total Harmonic 
Distortion 
THD 
f=lkHz, 
Rl=40, 
Po=50mW 
- 
0.5 
20 
% 


Ro= IOkO, RL=40 
Output Noise Voltage 
VNO 
- 
0.18 
- 
mVrms 
BW=30Hz-20kHz 
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CHARACfERISTICS 
TYPICAL 
VALUE. 
SYMBOLS 
UNIT 
PINNa 
FUNCTION 
AT AM 
ATFM 


1 
GND 
VI 
0 
0 
V 


2 
FM 
IF 
IN 
V2 
2.4 
2.0 
V 


3 
FM/ AM 
Switch 
V3 
0 
2.0 
V 


4 
FM 
DET 
V4 
2.9 
2.9 
V 


5 
DET 
OUT 
Vs 
0.4 
0.7 
V 


6 
PWIN 
V6 
0 
0 
V 


7 
PW 
Bipass 
V7 
0.6 
0.6 
V 


8 
PW GND 
Vs 
0 
0 
V 


9 
PW OUT 
V9 
1.5 
1.5 
V 


10 
PW 
Bootstrap 
VIO 
2.8 
2.8 
V 


II 
V'I 
VII 
3.0 
3.0 
V 


12 
AGCI 
VI2 
0.6 
0 
V 


13 
AGC2 
VI3 
0.6 
0 
V 


14 
AM 
DET 
VI4 
0 
0 
V 


15 
AM 
Bipass 
VIS 
1.3 
0 
V 


16 
AM 
IF IN 
VI6 
1.3 
0 
V 


17 
AM 
Osc 
V17 
2.9 
2.9 
V 


18 
V'2 
VIS 
2.9 
2.9 
V 


19 
AM 
MIX 
OUT 
VI9 
2.9 
2.9 
V 


20 
AM 
RF 
IN 
V20 
2.9 
2.9 
V 
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COIL NO. 
Fo 
Qo 
TURNS 
Co 
BOTTOM 
VIEW 


CD-@) 
60T 


CD-@) 
@-@ 
16T 
CD-@) me: 


T, : FM 1FT 
455kHz 
80 
Wire: 
O.09mmlj! UEW 
1500pF 


(MIX OUT) 
SUMIDA 


2150-2173-302 


Bottom 
View 


CD-@ 
1ST 


CD-@) 
@-@) 
89T 
B 


0 
T,: 
AM OSC 
796kHz 
125 
Wire: 
O.06mmlj! UEW 


SUMIDA 
- 


2157-2239-213A 
0 


Bottom View 


CD-@) 
127T 


CD-@) 
CD-@) m 


0 
T,: 
AM DET 
455kHz 
105 
Wire: 
O.06mm91 UEW 
330pF 


SUMIDA 


2150-2083-061 
0 


Bottom 
View 


CD-@) 
lOT 


CD-@) 
CD-@) m 


0 
T.: 
FM DET 
10.7MHz 
100 
Wire: 
0.12mmlj! UEW' 
150pF 


SUMIDA 


2153-4095-331 
0 


Bottom 
View 
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CHARACTERISTIC 
SYMBOL 
CIRCUIT 
TEST 
'TYP. 
UNIT 
CONDITION 


Pin 
2 Input 
Impedance 
(FM) 
RIN2 
4.6 
kO 


CIN2 
1 
f=10.7MHz 
5.0 
pF 


Pin 
20 
Input 
Impedance 
(AM) 
RIN20 
20 
kO 


CIN20 
2 
f=lMHz 
II 
pF 


RIN16 
6 
kO 
Pin 
16 Input 
Impedance 
(AM) 
CIN16 
3 
f=455kHz 
3.7 
pF 


ROl9 
2.5 
kO 
Pin 
19 Output 
Impedance 
(AM) 
COl. 
4 
f=455kHz 
5.5 
pF 


Pin 
14 Output 
Impedance 
(AM) 
ROl4 
100 
kO 


COl4 
5 
f=455kHz 
5.0 
pF 
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• 
NOTES 
1. 
The frequency characteristics 
at AM and FM mode 
The output 
impedance 
of pin5 (R05) and external capacitor 
C 1 
decide frequency 
characteristics. 
The value of R05 turns to IOkO at AM mode and 5kO at FM 
mode. 
Accordingly 
should 
consider 
above, 
trim 
C I to 
get proper 
frequency 
response. 


Besides should 
design the location 
of Cl closer to pinl 
(GND) 
to get low tweet. 


2. 
Loading 
speaker 
Recommend 
to connect the speaker between pinll 
( V') 
and pinlO (bootstrap) 
at 
V' =3V 
for better low supply to 
voltage operation. 
When Vcc is above 4.5V, recommend 
the speaker connection 
between pin9 (PW OUT) and (GND) 
through 
a coupling 
capacitor. 


3. 
Termination 
to the power stage 
The audio 
signal of output 
pin5 includes 
carrier 
component 
slightly, 
therefore 
a capacitor 
between pin6 and GND 
have to be connected 
to decrease carrier component. 


4. 
Supply 
voltage start-up 
The supply 
voltage of radio circuit 
block should 
not start up before power stage start-up. 
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Operating 
Current 
vs. Temperature 


( v· =3V. 
V'N=O) 
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Power Dissipation 
vs. Output 
Power 
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COIL NO. 
Fo 
Qo 
TURNS 
Co 
BOTTOM 
VIEW 


0.7mm; 
21. 
T 
22pF 


7mm tll. 


4 
L,: 
RF 
Coil 
100MHz 
100 
(Japan 
Band) 
(ext.) 


SUMIDA 
0295-057 
5mm 


Ferrite 
Core 
' 


21.T 
II 


0.7mm; 
2 
30pF 


7mm t:q. 


L,:OSC 
100MHz 
100 
(Japan 
Band) 
(ext.) 


Coil 
SUMIDA 
0295-056 
5mm 


Ferrite 
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----------------- 
----------------- 


(D-@ 
(D-@ 100 T 
nn 


L,: 
AM ANT 
796kHz 
200 
L=600,..H 


®-@ 
17 T 
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4/0.07mm 
UATC 


~ 
GND 
V.C. 
V' 
20 pin 


Core: 
10mm;X80mm 
- 


MITUMI 
6 
CD CD 
CD 
YI-7160-1 
lOmm 
0 0 CD 
i 


BOTTOM 
VIEW 


(D-® 
(D-@ 15 T 


L.: 
AM OSC 
796kHz 
@-® 
89T 
V.C. a 


CD 
125 


Wire 
: O.06mm; 
UEW 
17 pin 
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- 


2157-2239-213A 
Vcc 
CD 


BOTTOM 
VIEW 
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COlLNO. 
Fo 
Qo 
TURNS 
Co 
BOTTOM 
VIEW 
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Tl: 
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1FT 
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90 
Wire 
: 0.12 mm; 
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C.F. 
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80 
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CD 
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Wire: 
0.12mm; 
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2153-4095-331 
4 pin 
CD 
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• 
GENERAL DESCRIPTION 
The NJM2241 
is monolithic 
integrated 
circuit in a 24-lead small 
outline 
package 
designed 
for use in 3-6V protable 
AM/FM 
radio 
receivers. 
The functions 
incorporated 
are AM RF amplifier, 
AM mixer, 
FM/AM 
IF amplifier, 
FM/AM 
detecter, 
FM/AM 
detecter, 
FM/AM 
tuning/indicator, 
AM AGC circuit, Audio Power amplifier. 


• 
FEATURES 


• 
Wide Operating 
Voltage 


• 
Tuning 
Indicator 
LED direct drive 


• 
Very Simple DC switching 
of FMI AM 


• 
High AM signal handling 


• 
4 n speaker direct dri ve 


• 
Low tweet 


• 
Most suitable 
to use with NJM2236 


• 
Package 
Outline 


• 
Bipolar 
Technology 


(1.8-6.0V) 


(lOmA Max.) 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V+ 
8 
V 


Lamp Current 
ILamp<M3XI 
10 
mA 


Output Current 
10<""''' 
550 
mA 


Power Dissipation 
Po 
700 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tslg 
-40-+125 
'C 


( V· =3V. Ta=25'C, 
FM: f=IO.7MHz, 
6f=22.5kHz 
dev., fm=lkHz 


AM: f=IMHz, 
Mod=30%, 
fm= 1kHz Unless otherwise 
noted) 


CHARACTERISTICS 
SYMBOLS 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Ice 
(FM) 
V'N=O 
- 
15 
20 


Operating 
Current 
mA 


lee 
(AM) 
V'N=O 
- 
15 
20 


-3dB 
Limiting 
Sensitivity 
V'N(lim) 
- 
36 
42 
dB,u 


Detection 
Output 
Voltage 
Voo 
V'N=80dB,u 
22 
31 
44 
mVrms 


F 
Signal 
to Noise 
Ratio 
SiN 
V'N=8OdB,u 
- 
70 
- 
dB 


Total 
Harmonic 
Distortion 
THD 
V'N=8OdB,u 
- 
0.3 
- 
% 
M 


Am 
Rejection 
AMR 
V'N=8OdB,u 
- 
33 
- 
dB 


Lamp 
Lighting 
Sensitivity 
Vl 
- 
47 
55 
dB,u 


Voltage 
Gain 
Gv 
V'N=30dB,u 
5 
II 
17 
mVrms 


Detection 
Output 
Voltage 
Voo 
VIN=66dB,u 
22 
31 
44 
mVrms 


Signal 
to Noise 
Ratio 
SiN 
VIN=66dB,u 
- 
46 
- 
dB 


A 


THDI 
VIN=66dB,u 
- 
1.5 
- 


Total 
Harmonic 
Distortion 
% 
M 
THD2 
V,N = l06dB,u 
- 
4.0 
- 


Local 
OSC 
Stop 
Voltage 
VSlOP 
Vose-6dB 
- 
1.0 
1.5 
V 


Lamp 
Lighting 
Sensitivity 
Vl 
- 
30 
- 
dB,u 


Voltage 
Gain 
Gv 
f=lkHz, 
Rl=4O 
37 
40 
43 
dB 


Pool 
f=lkHz. 
Rl=40, 
THD=IO% 
180 
220 
- 


P 
Output 
Power 
V· =4.5V 
mW 


Poo2 
- 
500 
- 


f=lkHz, 
Rl=40. 
THD=IO% 


Wi 
Total 
Harmonic 
Distortion 
THD 
f=lkHz, 
Rl=40. 
Po=50mW 
- 
0.5 
2.0 
% 


Ro= 
10kO, 
RL=4O 
Output 
Noise 
Voltage 
VNO 
- 
0.18 
- 
mVrms 


BW=30Hz-20kHz 
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CHARACTERISTICS 
TYPICAL 
VALUES 
SYMBOLS 
UNIT 
PIN NO 
FUNCTION 
AT AM 
ATFM 


I 
GND 
V, 
0 
0 
V 


2 
FM 
IF IN 
V2 
2.4 
2.0 
V 


3 
FM/ AM 
Switch 
V3 
0 
2.0 
V 


4 
FM 
DET 
V. 
2.9 
2.9 
V 


5 
DET 
OUT 
Vs 
0.4 
0.7 
V 


6 
LED 
DRIVER 
V6 
- 
- 
V 


7 
PWIN 
V7 
0 
0 
V 


8 
PW 
REF 
Vs 
1.35 
1.35 
V 


9 
PW 
Bipass 
V9 
0.6 
0.6 
V 


10 
PW GND 
VIO 
0 
0 
V 


II 
PW OUT 
VII 
1.5 
1.5 
V 


12 
PW 
Bootstrap 
V'2 
2.8 
2.8 
V 


13 
V'I 
VJ3 
3.0 
3.0 
V 


14 
AGCI 
V" 
0.6 
0 
V 


15 
AGC2 
V's 
0.6 
0 
V 


16 
AM 
DET 
Vl6 
0 
0 
V 


17 
Not 
Use 
- 
- 
- 
- 


18 
AM 
Bipass 
V's 
1.3 
0 
V 


19 
AM 
IF 
IN 
V'9 
1.3 
0 
V 


20 
Not 
Use 
- 
- 
- 
- 


21 
AM 
Osc 
V21 
2.9 
2.9 
V 
22 
V'2 
Vn 
2.9 
2.9 
V 


23 
AM 
MIX 
OUT 
V23 
2.9 
2.9 
V 


24 
AM 
RF 
IN 
V2. 
2.9 
2.9 
V 


FMIN 
Cl 


Cl[.=:J 
<:> 
<:> 
--l 
on 


~~047~F 


AMSG 


C.:::J 
PW OUT 
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COIL NO. 
Fo 
QO 
TURNS 
Co 


CD-® 
60T 
roc: 


Tl: 
AM 
1FT 
CD-® 
(!)-@ 
16 T 
CD-® 


(MIX 
OUT) 
455kHz 
80 
Wire 
: 0.09mmtl 
UEW 
1500pF 


SUMIDA 


2150-2173-302 


Boltom 
View 


CD-@ 
15T 
a 


0 
T,: 
AM 
OSC 
CD-® 
@-® 
89T 


796kHz 
125 
Wire: 
O.06mmtl 
UEW 
- 


SUMIDA 
CD 
2157-2239-213A 


Boltom 
View 


CD-® 
127 T 
ro 


CD 
T,: 
AM 
DET 
CD-® 
Wire: 
O.06mmtl 
UEW 
CD-® 


455kHz 
105 
SUMIDA 
330pF 


2150-2083-061 
CD 


Boltom 
View 


CD-® 
lOT 
m 


CD 
T,:FM 
DET 
CD-® 
Wire: 
0.12mmtl 
UEW 
CD-® 


10.7MHz 
100 
SUMIDA, 
150pF 


2153-4095-331 
CD 


Boltom 
View 
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CHARACfERISTICS 
SYMBOLS 
CIRCUITS 
TEST CONDITIONS 
TYP. 
UNIT 


Pin 2 Input Impedance 
RIN2 
4.6 
kG 
1 
f= 10.7MHz 
(FM) 
CIN2 
5.0 
pF 


Pin 24 Input Impedance 
RIN24 
20 
kG 
2 
f= 1kHz 


(AM) 
CIN24 
II 
pF 


Pin 19 Input Impedance 
RINI9 
6 
kG 
3 
f=455kHz 


(AM) 
CINI9 
3.7 
pF 


Pin 23 Output Impedance 
R023 
2.5 
kG 
4 
f=455kHz 
(AM) 
C023 
5.5 
pF 


Pin 16 Output Impedance 
ROl6 
100 
kG 
5 
f=455kHz 
(AM) 
COl6 
5.0 
pF 
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• 
NOTES 
I. 
The frequency 
characteristics 
AM and 
FM mode 
The output 
impedance 
of pin5 (R05) 
and external 
capacitor 
C 1 


decide 
frequency 
characteristics. 
The value of R05 turns 
to IOkO at AM mode and 5kO at FM 
mode. 
Accordingly 
should 
consider 
above, 
trim 
CI 
to 
get 
proper 
frequency 
response. 


Besides should 
design the location 
of C I closer to pin I (GND) 
to get low tweet. 


2. 
Loading 
speaker 
Recommend 
to connect 
the speaker 
between 
pin II (Vcc) and pin 10 (bootstrap) 
at 
V· = 3V for better 
low supply 
to 
voltage 
operation. 
When 
Vcc is above 
4.5V, recommend 
the speaker 
connection 
between 
pin9 (PW OUT) 
and (GND) 
through 
a coupling 
capacitor. 


3. 
Termination 
to the power 
stage 
The audio 
signal 
of output 
pin5 
includes 
carrier 
component 
slightly, 
therefore 
a capacitor 
between 
pin 
and GND 
have to be connected 
to decrease 
carrier 
component. 


4. 
Supply 
voltage 
start-up 
The supply 
voltage 
of radio 
circuit 
block 
should 
not start 
up before 
power 
stage start-up. 
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Ice 


(mA) 
00 


Operating 
Current vs. Operating 
Voltage 
(V1N=O) 


I 
AM 
-'" = 


::::= =- 


F~_ 


1/ 


j 


4 


Operating Voltage 
V· (V) 


Voo,S/N, THD V5. Input Voltage 


( 
V· 
=3V,f= 
1005kHz, fm= 1kHZ,) 


MOO=30%, 
OdB= 32mVrms 


j 
o 
c 
;> 
0 
i'y 
~ -20 
o 
: 
~ 
c 
::;: 
9 -40 


.2 
« 
OJ 
j AMR 
.~ 
o 
CIl -60 
VOD (dB) 
SiN 


(dB) 
(dBLsoo 


VoD,AMR,SIN, THDvs. Input Voltage 


(V· 
=3V,f=IO.7MHz,fm=lkHz 
L1f=22.5kHz dev., OdB= 34.5mVrms) 
1 
1/ 
Voo 


I '" 
I 
/ 
V t\. \ /' 
..•..•... 
I 
/ 
1/ 
....• AMR.I 
\ 
1 
~ 
1 
\" 


SIN 
THl'l 


• 
_9 


3 j~e 


.~ 
2 
§ C 
E 
:I: 
os 
I- 


:I: 


- 
./ I-- 
VOO 


/\ 
I 


"\ 


:--.... 


"- 


.•....... 
SIN 
r--r -r- 
T,D " 


(dB) 
-40 
siN 
VOD 


:; 


.~ 
0.. 


c 
:; 
-20 
§ 
0 


os 
c 
4 
:I: 
.2 
-40 


~ 
~ 
2 THO VOD-60 


(%) 
(dB) 
120 
0 
-soo 


c 
u 
0'f 
bO5 
~ 
"0 
a 
;> 


.~ 
:; 
0- 
c 
:; 
0 
E 
0 


os 
c 
:I: 
0 


~ 
Y 
I- 
~ 


Voo,THD vs. Operating 
Voltage 


(f= 1O.7MHz,fm= IkHz, L1f=L2.5kHz dev., ) 


OdB=34.5mVrms 


T 
, 
VOD 


~D 
-- 


4 
c 
.2 
~ 
3 a 
u ~ 
'c 0 
2 
0 
E :I: 


os 
I- 


:I: 


OJ 
15 
I- 


2 
3 
4 
Operating Voltage 
V· (V) 


VOO,VIN(lim)vs. Temperature 


(v. 
=3V, AM:f= 1005kHz, f'N= 1kHz, MOO=30%)' 


FM:f= IO.7MHz, fm = 1kHz, L1f=22.5kHzdev. 


VOD(AM) 


VOD(FM) 


1\ 
I 
I 
I 
I 
VIN(lim) 


THO 
VOD 10 


(%) 
(mVnns) 


o -40 
-20 


Voo,THD vs. Operating 
Voltage 


(f= 1005kHz, fm= 1kHz, MOO=30%,) 


OdB= 32mVrms 


f 
VOD 


'.I 


I 
: 
THD 


~ 
-20 
o 
coy 
~ 
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Operating 
Voltage 
vs. Temperature 


( v· =3V, 
V'N=O) 


FM- A~- 


E 
~u ~ 
15 
"" c 
c 
"" 
.~ 
en 
10 
8. 0 
O~ 
Ice 


,mA) 


o_~ 
_~ 
0 
~ 
~ 
~ 
W 


Ambient 
Temperature 
Ta 
(OC) 


Total 
Harmonic 
Distortion 
vs. Output 
Power 


(V' 
=3V, 
f=lkHz) 


20 
c0 
.'2 
10 


~ 
i5 
u.;: 
0§ 
'":t 


~ 


/ 


RL=30 
i'" 


RL 
40 


III 
l: 


IIII RL=rO 


0.8 
THO 


(%) 0.2 
3 


Total 
Harmonic 
Distortion 
vs. Output 
Power 


(V· 
=3V,RL=4Q) 


/ I 


f 
10kHz 
v 


f 
100Hz 


f I 1 
1krz 


I III 


0.5 
THO 


(%) 
0.2 


Total 
Harmonic 
Distortion 
vs.Output 
Power 


(V· 
=4.5V, 
f= 1kHz) 


I 


RL-30 


R~-40 
r--. 


RLI-8P 
r-- 


.>1co§ 
'":t 


~ 


THO 


(%) 


100 
300 


Pout (mW) 


Total Harmonic 
Distortion 
vs. Output 
Power 


(V· 
=4.5V, 
RL=4Q) 


28 
c0 
10 
.'2 
~ 
i5 
u.;: 
0§ 
'":t 
~ 
I- 
0.8 


I 


f 
10kHz 


.•... 


f 
100Hz 


f I I~Hz 
r- 


I 


(%) 


THO 0.2 


3 


Total 
Harmonic 
Distortion 
vs. Frequency 


(V' 
=3V, 
Va = 450mVrms) 


10 
c0 
.'2 
~ 
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u.;: 
0§ 
'":t 
~ 
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I- 
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v/ 
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Resister 
should 
be located at * 1 


if the Trans (n) is high Q 
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COIL NO. 
Fo 
Qo 
TURNS 
Co 


0.7mmjl 
2lT 
22pF 


7mm 1:Qk 
'm. 


4 
L.: 
RF 
Coil 
100MHz 
100 
(ext.) 
SUMIDA 


0295-057 


Ferrite 
Core 


2lT 
II 
0.7mmjl 
2 
30pF 


7mm 1JJ 


L,: 
OSC 
100MHz 
100 
(ext.) 


Coil 
SUMIDA 
II 
0295-056 
~ 


Ferrite 
Core 


--------------------------- 
- - ------ 
- ----- - ---- - --- ------ 
(D-® 
(D-® 
100 T 
nn 


L,: 
AM ANT 
796kHz 
200 
L=600pH 
®-G) 
17T 


Wire 
: 4/0.07mm 
UATC 


Core: 
10mmjlX80mm 
- 
GND 
V.C. 
V' 
24 pin 


MITUMI 
L 
I 


CD ~I 


Yl-7160-1 
lOmm 6 
CD 
0 0 
! 
BOTTOM 
VIEW 


(D-® 
(D-® 
15 T 


L.: 
AM OSC 
796kHz 
125 
®-® 
89 T 
V.C. a 


CD 


Wire 
: O.06mmjl 
UEW 
21 pin 
SUMIDA. 
- 


2157-2239-213A 
Vcc 
0 


BOTTOM 
VIEW 
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COIL NO. 
Fo 
Qo 
TURNS 
Co 
BOTTOM 
VIEW 


CD-@) 
liT 


CD-@) 
@-@ 
2T 
CD-@) 
V' me: 


GND 


Tl: 
FM 1FT 
10.7MHz 
90 
Wire 
: 0.12mm; 
UEW 
82pF 


SUMIDA 


2153-414-041 
6 pin 
C.F. 


Bottom 
View 


CD-@) 
60T 


CD-@) 
@-@ 
16T 
CD-@) 
23 pin me: 


19 pin 


T,: 
AM 1FT 
455kHz 
80 
Wire: 
0.09mm; 
UEW 
1500pF 


SUMIDA 


2150 - 2173 - 302 
V' 
GND 


Bottom 
View 


CD-@) 
127 T 


CD-@) 
CD-@) 
16 pin m 


0 
T,: 
AM DET 
455kHz 
105 
Wire: 
0.06mm; 
UEW 
330pF 


SUMIDA 


2150-2083-061 
GND 
CD 


Bottom 
View 


CD-@) 
10 T 


CD-@) 
CD-@) 
V' m 


0 
T,:FMDET 
10.7MHz 
100 
Wire: 
0.12mm; 
UEW 
150pF 


SUMIDA 


2153-4095-331 
4 pin 
CD 


Bottom 
View 
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• 
GENERAL DESCRIPTION 


The 
NJM2292 
is a narrow 
band 
FM 
IF Ie 
designed 
for use 
in 


cordless 
telephones 
and amature 
radios, 
etc ..Jt contains 
almost 
all blocks 


of the narrow 
band FM IF system-a 
mixer, 
an IF amplifier, 
an RSSI and a 


Quadrature 
detector, 
for example. 
It features 
low supply 
current 
to make 


a sharp reduction 
of total power 
consumption 
possible. 


• 
FEATURES 


• 
Low Operating 
Voltage 


• 
Low Operating 
Current 


• 
Maximum 
input frequency 


• 
A ceramic discriminator 
is available 


• 
Package 
Outline 


• 
Bipolar Technology 


(1.8-7.0Y) 


(2OmA typ.@Y+=2.4Y) 


(looMHz) 


• 
Amature 
radios 


• 
Cordless 
telephones, 
etc. 


GND 


HYSTERESIS 
CONTROL 


SQ OUT 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Yoltage 
Y+ 
10 
Y 


Power Dissipation 
Pd 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-30-+85 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 
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PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
No signal, 
Squelch 
off 
2.0 
2.7 
mA 


Mixer 


Gain 
GMIX 
20 
25 
dB 


Input 
resistance 
RMIX 
2.7 
3.6 
4.5 
kO 


Limiting 
sensitivity 
LIMlT 
- 3dB limiting 
3.0 
/lVnns 


Audio 
output 
voltage 
VOUT 
50 
70 
mVnns 


Filter amplifier 
gain 
Ar 
Vi = ImVnns" 
1kHz 
45 
48 
dB 


Filter amplifier 
output 
voltage 
V", 
0.75 
0.9 
1.05 
V 


RSSI maximum 
output 
voltage 
VRMAX 
R,,=18kO,IFi,=IOOmVnns 
0.65 
0.9 
1.2 
V 


RSSI minimum 
output 
voltage 
VRMIN 
R" = 18kO, NO signal 
0.5 
V 


Squelch 
Hysteresis 
Hys 
Rh,,=4.7kO 
30 
80 
105 
mV 


Squelch 
output 
voltage 
High 
level 
SPHI 
1.0 
1.4 
1.8 
V 


Low 
level 
SPLO 
0.2 
V 
Squelch 
inverted 
output 
voltage 
High 
level 
SNHI 
3OkO pull up 
2.2 
V 


Low level 
SNLO 
3OkO pull up 
0.2 
V 


Squelch 
Inverted 


Output 


Squelch 


Output 


Squelch 


input 
Filter 
Output 
Filter 
Input 


Audio 
Output 


CFU455D2 


(MURATA 
MFG.) 


7BRE-7437Z (TOKO) 


IOpF 
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PIN VOL 


TAGE (typ:) 


These 
terminals 
are connected 
with 
a 


crystal 
resonator 
to construct 
a colpitts 


circuit. 


Y+ 
2.4Y 
Supply 
voltage. 


A limiter 
input 
and 
decoupling 
termi- 


6 
LIM IN 
1.59Y 
nals. 


The 
7 and 
8 pins 
are connected 
with 


about 
lOOpF capacitors. 


(ESD 
protection 
diodes 
are connected 


DEe! 
1. 59Y 
internally 
with each terminal.) 
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PIN VOL 


TAGE (typ.) 


The 
output 
of the 
FM 
demodulated 


signal. 


An RSSI output. 


The output 
current 
signal is in logarithmic 


proportion 
t'; the input 
signal. 


An 
operational 
amplifier 
inverted 
input. 
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PIN VOL 


TAGE (typ.) 


A squelch 
amplifier 
input. 


(ESD 
protection 
diodes 
are connected 


internally 
with this terminaL) 


A squelch 
amplifier 
input. 


(ESD 
protection 
diodes 
are connected 


internally 
with this terminaL) 


A squelch 
amplifier 
inverted 
output. 


(ESD 
protection 
diodes 
are connected 


internally 
with this terminaL) 
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PIN VOL 


TAGE (typ.) 


A hysteresis control 
terminal. 


(ESD 
protection 
diodes 
are connected 


internally 
with this terminal.) 


18 
HYSTERESIS 
CONTROL 
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• 
GENERAL DESCRIPTION 
NJM2294 is a super low current FM IF Ie for pagers. It includes 
almost all functions of the paging IF system. In those functions, the 
RSSI function 
can be used for automatic 
gain control. 
When the 
electric field strength is high, the RSSI output signal can control the 
attenuation of an RF amplifier to improve the received condition. 


• 
FEATURES 
• 
Super low Operating Current 
(600p.A) 


• 
Low Operating Voltage 
(1.l-4.0V) 


• 
RSSI (Received Signal Strength Indicator) 


• 
FSK wave shaper 


• 
Battery check alarm function (Alarm Voltage=I.1 V typ.) 


• 
Battery saving function 


• 
A high output current voltage regurator with an external transistor (l.lV typ.) 


• 
A ceramic discriminator is available. 


• 
Package Outline 
SSOPl6 


• 
Bipolar Technology 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V+ 
5 
V 


Power Dissipation 
Pd 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tslg 
-40-+125 
'C 


TEST 
MIN. 
TYP. 
MAX. 
PARAMETER 
SYMBOL 
CIRCUIT 
TEST CONDITION 
UNIT 


No signal 
Operating 
Current 
leCq 
II 
V; =0, 
IOpin=V+ 
- 
600 
900 
f.'A 


Battery saving 
Operating 
Current 
lecs 
12 
V; =0, 
IOpin=GND 
- 
0 
5 
f.'A 


IF amplifier 
input 
resistance 
Rin 
- 
- 
2 
- 
kO 


SiN 
I 
S/NI 
I 
Vi=6OdBf.'EMF 
- 
62 
- 
dB 


SiN 
2 
S/N2 
I 
Vi=25dBf.'EMF 
- 
35 
- 
dB 


- 3dB limiting 
sensitivity 
Vin(lim) 
I 
- 
22 
27 
dBpEMF 


Demodulated 
output 
level 
Vod 
I 
Vi=6OdBf.'EMF 
30 
46 
65 
mVrrns 


AM rejection 
ratio 
AMR 
I 
Vi=6OdBf.'EMF. 
AM=30% 
- 
50 
- 
dB 


Duty 
ratio 
of wave shaped 
output 
DR 
2 
Vi=6OdBf.'EMF 
40 
50 
60 
% 


RSSI output 
voltage 
Vrssi 
10 
Vi=8OdBf.'EMF 
0.48 
0.62 
0.76 
V 


RSSI output 
resistance 
Rrssi 
- 
- 
62 
- 
kO 


Quick 
charge/discharge 
current 
lch 
13 
4pin=GND,8pin=0.18V 
35 
65 
110 
f.'A 


Alarm 
voltage 
Va 1m 
3 
1.05 
1.10 
1.15 
V 


Regulator 
output 
voltage 
Vreg 
8 
RL=4300 
0.95 
1.00 
1.05 
V 


Low level output 
voltage 
of VALM 


ValmL 
4 
IL=IOOf.'A 
- 
0.1 
0.4 
V 
terminal 


High 
level leak current 
of VALM 
terminal 
lalmH 
5 
- 
0 
2 
f.'A 


Low 
level output 
voltage 
of FSK-OUT 
VfskL 
6 
IL=IOOf.'A 
- 
0.1 
0.4 
V 
terminal 


High level leak current 
of FSK-OUT 
IfskH 
7 
- 
0 
2 
f.'A 
terminal 


Low 
level output 
voltage 
of REG-CONT 
VregL 
9 
IL=IOOf.'A 
- 
- 
0.6 
V 
terminal 


6-98-----"""'3trPMAMJiDCtJ 
...lJd------- 


NJM2294 


r 1000P 


fi 


o.11' 


IF-IN 


'"'"' 
51 
3300P r 


V+ 


LPF-OUT''''t,.., 


Test Circuit 1 


SNl, 
SN2, 
Yi 
(LIM), 
Yo<!, AMR 


Test Circuit 2 


DR 


0.11' 
IT 


0.11' 
IT 
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NJM2294 


Test Circuit 3 


Valm 


Test Circuit 4 


ValmL 


Test Circuit 5 


lalmH 


Test Circuit 6 


VfskL 


Test Circuit 7 


IfskH 


Test Circuit 8 


Vreg 
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NJM2294 


Test Circuit n 


Iccq 


Test Circuit 13 


Ich 


0.1" 
IT 
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NJM2294 


RSSI 
OUT 


An IF amplifier 
input. 


Typical 
input 
impedance 
is 2kO. 


A Decoupling 
terminal 
which 
is 


connected 
with 
a 
decoupling 


capacitor. 


An input terminal 
of a quadrature 


detection 
circuit. 


This terminal 
will be connect 
with 


a ceramic 
discriminator. 


An RSSI Output. 


This voltage level is in logarithmic 


proportion 
to 
the 
input 
signal 
level. 


An 
FM 
demodulated 
signal 
out- 


put. 
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NJM2294 


An input terminal of a low pass 
filter. 
This terminal is biased from the 
AF-DUT terminal (6pin) through 
an external RC filter. 


An output terminal of a low pass 
filter. 


A Reference input terminal of a 
wave shaping comparator. 
This terminal is connected with an 
external capacitor. 


An output terminal of a wave 
shaping circuit. The Wave shaped 
signal inverted for the LPF output 


comes out. 


A Control terminal of a battery 


saving circuit. 
H:This circuit is OFF. 
L:This circuit is ON. 
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NJM2294 


A 
Control 
terminal 
of 
a 
quick 


charge/discharge 
circuit. 


H:This 
circuit 
is ON. 


L:This 
circuit 
is OFF. 


An 
output 
terminal 
of the alarm 


signal. 


When 
V+ drops 
down 
to 
I.IV, 


this output 
becomes 
high. 


REG 
CONT 


A Control 
terminal 
of an external 


PNP transistor 
used for the regula- 


tor. 


A Monitering 
terminal 
of the regu- 


lator. 
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NJM2294 


• 
FSK WAVE SHAPING FUNCTION 
When the demodulated 
FSK signal is weak or noisy, the micro computer 
may fail to read data. 
The wave shaping circuit (comparator) 
will change those signals to the correct logical signal to prevent the readerror. 


• 
QUICK CHARGE/DISCHARGE 
FUNCTION 
The DC voltage of the FSK-REF 
terminal is equal to that of the demodulated 
FSK signal. When the battery saving state turns 
into the ordinary 
state, the FSK-REF 
terminal voltage will be late to come up to the reference voltage by the time constant of 
an external capacitor 
and an internal resistor, and the wave shaped data may be failed. This circuit will charge/discharge 
the 
external capacitor 
quickly to prevent the error. 


When the DC level of the FM demudulated 
output changes in the operation 
mode of this function, the FSK-REF 
terminal 
voltage follows to the FSK demodulated 
output DC voltage, and the FSK output duty ratio can be constant. 


r IOOOp 
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NJM3357 


• 
GENERAL DESCRIPTION 
The 
NJM3357 
includes 
Oscillator, 
Mixer, 
Limiting 
Amplifier 


Quadrature 
Discriminator. 
Active 
Filter. 
Squelch. 
Scan 
Control. 
and 


Mute 
Switch. 
The 
NJM3357 
is designed 
for 
use 
in 
FM 
dual 


conxersion 
communication 
equipment. 


• 
Low Operating 
Current 


• 
Minimum 
other parts. 


• 
Package 
Outline 


• 
Bipolar Technology 


Crystal 
Osc. { : 


Mixer Output 
14 Audio 
Mute 


t 
Scan Control 


12 Squelch 
Input 


11 Filter 
Output 


1 Filter 
Input 


9 Demodulator 
Output 


Limiter 
Input 
5 


Decoupling 
6 


Limiter 
Output 
7 


Quad 
Input 
8 


NJM3357D 
NJM3357M 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V' 
12 
V 


Operating 
Supply Voltage 
Range 
Y·opr 
4-8 
V 


Detector 
Input Voltage 
V, 
1.0 
Vp.p 


Input Voltage 
(V'~6V) 
V,. 
1.0 
Vrms 


Mute Function 
V" 
-0.5-5.0 
VPK 


Operating 
Temperature 
Range 
Topr 
-20-75 
'C 


Storage Temperature 
Range 
TSlg 
-40-125 
'C 


NJM3357 


PARAMETER 
PIN 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
4 


Squelch OFF 
- 
2.0 
- 
mA 


Squelch ON 
- 
3.0 
5.0 
mA 


Input Limitting 
Voltage 
(-3dB 
Limitting) 
16 
- 
5.0 
10.0 
p.V 


Detector 
Output 
Voltage 
9 
- 
3·9 
- 
V 


Detector 
Output 
Impedance 
- 
- 
400 
- 
0 
RecoveredAudio Output Voltage (V1n= 10mVrms) 
9 
200 
350 
- 
mVrms 


Filter 
Gain 
(f=lOkHz. 
V;n=5mVrms) 
- 
40 
46 
- 
dB 


Filter Output 
Voltage 
11 
1.8 
2.0 
2.5 
V 


Trigger 
Hyslerisis. 
- 
- 
100 
- 
mV 


Mute Function 
Low 
14 
- 
15 
50 
0 


Mute Function 
High 
14 
1.0 
10 
- 
MO 


Scan Function 
Low (Mute OFF V'2=2V) 
13 
- 
0 
0.5 
V 


Scan Function 
High (Mute ON VI2=OV) 
13 
5.0 
- 
- 
V 


Mixer Conversion Gain 
3 
- 
20 
- 
dB 


Mixer Input Resistance 
16 
- 
3.3 
- 
kO 


Mixer Input Capacitance 
16 
- 
2.2 
- 
pF 


-------N.3tJpMAiMIioCo ...lId----6- 
107 


NJM3357 


Input.()utput 


(V+=6.0V, 
f,n=lO.7MHz, 
fmod=lkHz, 


Llf= ±3kHz) 


] 
+10 


'[ 
• 
0 
:; 
~ 
-10 
o0; 
:; 
-20 


~ 
-30 
o 


-40 
(dBm) 


-50 
-120-110 
-100 -90 -80 -70 
-60 
-50 -40 
-30 


Input 
Level (dBm) 


I 
±N e- 


N 


Mixer 
Input-Output 


(V+=6.0, 
f,n=lO.7MHz, 
2nd 
IF=455kHz) 


0 


0 
V- 


0 


0 


0 


Demodulator 
Output 
Level, SIN 


(V+=6.0V, 
f,n=lO.7MHz, 
VIn=lOmVnns, 


fmod=1kHz, 
Llf= ±3kHz) 


0 
I 


SIN 


- 
Demodulator 
Output 
Level - 
- 


~ 
40 
j 
:; 
"-:; 
20 
o~ 
~ 
10 
:;] 


(dBm) 


-25 
25 
50 
75 


Ambient 
Temperature 
('C ) 


] 
-I 


co 
E 
-2 
~ 


(dBm) 


0 
...•..• 


0 
"r--.. 


" 


.....••. 


r-... 


Demodulator 
Output 
Level 


(f,n = IO.7MHz, 
V,n = 10m Vnns, 
Llf= ±3kHz, 
fmod=lkHz) 
u 
>" 
20 
....I 
:; 
10 
"-:; 
0~ 
9 
'":; 
'6 
E 


3.0 4.0 5.0 6.0 7.0 
8.0 9.0 
10 
11 
12 


Supply 
Voltage 
(V) 
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NJM3359 


• 
GENERAL DESCRIPTION 
The NJM3359 is a low power narrow band FM detector integrated 


circuit 
for FM dual conversion 
of communication 
equipment. 
The 
NJM3359 
includes 
oscillator, 
limiting 
amplifier, 
AFC circuit, 


quadrature detect, 
operational amplifier, 
squelch circuit, 
scan-control 
and muting switch. 


The NJM3359 is a circuit of NJM3357 plus one stage limiting IF 
amplifier and AFC output 
terminal. 


• 
FEATURES 
• 
Low Operating Current 


• 
Input Limiting Voltage 


• 
Minimum other parts. 


• 
Package Outline 


• 
Bipolar Technology 


(3.6mA typ @V+=6V) 
(2.0 J'Vrms typ @-3dB) 


Pin No. 
I. crystal 
2. crystal 


3. mixer output 


4. Y+ 


5. limitter input 
6. de-coupling 
7. de-coupling 
8. detector input 
9. de-modulator input 


10. de-modulator output 
II. 
AFC 


12. filter input 
13. filter output 
14. skelch input 
15. scan, control 
16. audio muting 


17. GND 
18. RF input 
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NJM3359 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
12 
V 


Input Voltage 
V", 
1.0 
Vrms 


Muting 
Function 
V,. 
-0.7-12 
VPK 


Operating 
Temperature 
Range 
Topr 
-20-75 


"C 


Storage Temperature 
Range 
Tstg 
-40-125 


"C 


PARAMETER 
PIN 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
P'N 4, 8 


Squelch OFF 
- 
3.6 
6.0 
mA 


Squelch ON 
- 
5.4 
7.0 
mA 


Input Sensitivity 
(SIN: 
20dB) 
- 
8.0 
- 
JLVrms 


Input Limining 
Voltage 
(-3dB) 
- 
2.0 
- 
JLVrms 


Mixer Voltage 
Gain 
P'N 18 - P,N3 Open 
- 
33 
- 
dB 


Mixer Intercept 
Point 
50fl input 
- 
-1.0 
- 
dBm 


Mixer Input Resistance 
- 
3.6 
- 
kfl 


Mixer Input Capacitance 
- 
2.2 
- 
pF 


Recovered 
Audio Output 
Voltage 
P,N1O, V,N=1.0mVrms 
450 
700 
- 
mVrms 


Detector 
Center 
Frequency 
Slope 
P,N10 
- 
0.3 
- 
V/kHz 


AFC Center 
Frequency 
Slope 
P,NII, 
RL=o> 
- 
12 
- 
V/kHz 


Filter Gain 
f;o=IOkHz, 
V,N=5mV 
40 
51 
- 
dB 


Squelch Threshold 
Voltage 
P,N14, 10kfl 
- 
0.62 
- 
Vd, 


Scan Control 
Current 
P,N15 


P,N14 - High 
- 
0.01 
1.0 
JLA 


-Low 
2.0 
2.4 
- 
mA 


Mute Switch Impedance 
P,N16-GND 


P,N14 - High 
- 
5.0 
10 
fI 


-Low 
- 
1.5 
- 
Mfl 
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NJM3359 


Ceramic filter 


MURATA 


CFU455D 
or 
KYOCERA 
KBF455P2OA 


17 


16 


15 


14 


13 


12 


68k 
11 


9 
10 


J.IOOpF 


I 
I 
I 


I Q-uad' 
~CQ.iL~ 


390k 
~ 
l.O"F 
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NJM3359 


Input-output 


(Y+=6.0Y, 
f'n=lO.7MH~, 
Llf= 
±3kHz, 


fmod=1kHz) 


S+N 


•...• 
...tt.: 


I 


] 
+10 


~o 
-10 


~ 
-20 
:;l -30 


-40 


(dBm)_50 


-120-110-100-90 
-80 -70 -60 
-50 -40 -30 


Input 
Level 
(dBm) 


Mixer 
Gain vs. Input 
Frequency 


(2nd 
IF=455kHz, 
adjust 
Local 
OSC 


frequency) 


1\ 


~~ 


(dB) 
10 


Demodulator 
Output 


Cf'n=lO.7MHz, 
fmod=1kHz, 
Llf= ±3kHz, 


Y,n=lmYnns) 


•.•..... 


'!'.... 


" 


80 


(MHz) 


:; 
Co:;o 


(Ydc) 


AFC 
Output 


I 
....-r 
..-r 
I 


Demodulator 
output 


6.0 


5.0 


4.0 


3.0 


2.0 


1.0 


o-10 -8 -6 -4 -2 


Frequency 
Deviation 
(kH z) 


Temperature 
Characteristics 


(Y+=6.0Y, 
f,n=lO.7MHz, 
fmod=IkHz, 


Llf= 
±3kHz, 
S!N: 
Yln=lmYrms, 


Sensitivity: 
Y'n=8.0I'Yrms) 
s/L- - 


Sensitivity 


Demod. 
Outp~t_ 
f-- 


I 
I 
I 


~ 
'S: 
';;;J] 
Z;;, 


~:;o 
~:; 
"8 
~ 


(dBm,dB) 0 
-20-10 
0 
10 20 30 
40 50 60 70 80 
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NJM3470/3470A 


• 
GENERAL DESCRIPTION 
The 
NJM3470/3470A 
are 
monolithic 
read 
amplifier 
systems 
for 


obtaining 
digital 
signal 
from 
floppy 
disk 
storage. 


The 
NJM3470/3470A 
are 
designed 
to get 
pulse 
output 
signal 


produced 
by the magnetic 
head 
amp 
of the input 
signal. 
They 
contain 


amplifiers, 
peak 
detector, 
and 
pulse 
shape 
circuit. 
They 
are 
classified 


two ranks 
by peak 
shift characteristic; 
NJM3470(5%), 
NJM3470A(2%) 


• 
FEATURES 


• 
Gain Adjastable 


• 
Wide Bandwidth 


• 
Peak Shift 


• 
Package 
Outline 


• 
Bipolar Technology 


(5MHz min. @-3dB) 


(A-rank: 
2%max.) 


DIPI8 


to 
FDD-CPU 


Interface 


Active 
Differentiator 
Inputs 


NJM3470 
BLot:K 
DIAGRAM 


and 


STANDARD 
OUTPUT 
CIRCUIT 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
I (Pin II) 
V'I 
7 
V 


Supply Voltage 
II (Pin 18) 
V'2 
16 
V 


Input Voltage 
(Pin 1-2) 
V,N 
-0.2-7.0 
V 


Output Voltage 
(Pin 10) 
Vo 
-0.2-7.0 
V 


Operating 
Temperature 
Range 
Topr 
-20-75 
'C 


Storage Temperature 
Range 
Tstg 
-40-125 
'C 
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NJM3470/3470A 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Differential 
Voltage Gain 
Avo 
f=200kHz, 
VID=5.0mVrms 
80 
100 
120 
VN 


(100) 
(110) 
(120) 


Input Bias Current 
IB 
- 
-10 
-25 
p.A 


Input Common 
Mode Range 
V1CM 
THD=5% 
-0.1 
- 
1.0 
V 


Differential 
Input Voltage 
Range 
VID 
THD=5% 
- 
- 
25 
mVp_p 


Output 
Voltage 
Swing Differential 
Voo 
3.0 
4.0 
- 
Vp.p 


Output 
Source Current 
lSOURCE 
- 
8.0 
- 
mA 


Output 
Sink Current 
[SINK 
2.8 
4.0 
- 
mA 


Small Signal Input Resistance 
r, 
100 
250 
- 
kO 


Small 
Signal 
Output 
Resistance 
ro 
- 
15 
- 
0 


Bandwidth, 
- 3.0dB 
BW 
VID=2.0mVrms 
5.0 
- 
- 
MHz 


Common 
Mode Rejection 
Ratio 
CMR 
f=l00kHz. 
Avo=4OdB. 
V'n=200mVp.p 
50 
- 
- 
dB 


Supply Voltage 
Rejection 
Ratio (V, +) 
SVR, 
Avo=4OdB. 
4.75~V,+~5.25V 
SO 
- 
- 
dB 


Supply Voltage 
Rejection 
Ratio (V2+) 
SVR2' 
Avo=4OdB, 
10~V2+~14V 
60 
- 
- 
dB 


Differential 
Output 
Offset 
Voo 
VID=V'N=OV 
- 
- 
0.4 
V 


Common 
Mode Output 
Offset 
Veo 
VID=V'N=OV 
- 
3.0 
- 
V 


Equivalent 
Input Noise Voltage 
en 
BW= 10Hz-I.OMHz 
- 
IS 
- 
p.Vrms 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Differentiator 
Output 
Sink Current 
100 
Voo=5V 
1.0 
1.4 
- 
mA 


Peak Shift 
PS 
f=250kHz, 
VID=1.0Vp.p, 
i",p=500p.A 
5.0 
% 


PS=tps,-tps212(tps, 
+tPS2) x 100 
(2.0) 
% 


Differentiator 
Input Resistance, 
Differenial 
rID 
- 
30 
- 
kO 


Differentiator 
Output 
Resistance, 
Differential 
roo 
- 
40 
- 
0 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Timing Accuracy 
(mono #1) 
E" 
t, = 1.0p.S=0.625R,C, 
+200nS 
85 
- 
115 
% 


R,=6.4kO 
C,=200pF 


(accuracy: 
Rio C,) 


L5kn",R,~lOkn 


15OpF~C,~680pF 


Timing Accuracy 
(mono #2) 
t2 
ISO 
- 
1000 
nS 


Timing Accuracy 
(mono #2) 
E" 
t2=200nS=0.625R2C2 
85 
- 
115 
% 


R2= L6kn 
C2=200pF 


(accuracy; 
R2, C2) 


1.5kO~R2~lOkn 


lOOpF~C2 
800pF 
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• 
GENERAL DESCRIPTION 
NJMDAC-08C 
series are 8-bit monolithic 
multiplying 
digital 
to 
analog converters 
with very highspeed 
performance. 
Open collector 
output provides dual complementary 
current outputs increasing versa- 
tility in application. 


Adjustable 
threshold 
logic input voltage through VLC pin, can be 


connected to various type of digital IC products. 


• 
Resolution 
• 
Settling Time 


• 
Linearity Error 
• 
Full Scale Current Temperature Drift 
• 
Wide Operating Voltage 


• 
Wide Output Voltage Range 


• 
Wide Range Adjustable Threshold Logic Input 
• 
Multiplying operations can be performed 
• 
Package Outline 


• 
Bipolar Technology 


(8bit) 
(85ns) 
(±O.l %FS MAX (NJM DAC-08H» 
(5Oppm/'C MAX (NJM DAC-08H1E» 
(±5V-±18V) 
(-IOV- 
+ 18V) 
(-IOV-+ 
l3.5V(V'N 
=±15V» 


NJlIDAC-DBDC 
NJlIDAC-DBliC 


NJMDAC-08C 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply voltage 
Y+-Y- 
36 
Y 


Logic Input Voltage 
Range 
Y, 
Y--Y-+36 
Y 


Threshold 
Control 
Input Voltage 
YLC 
y--y+ 
Y 


Analog Current 
Outputs 
10 
4.2 
rnA 


Reference 
Input Voltage 
Range 
VREF 
y--y+ 
Y 


Reference 
Input Differential 
Voltage 
YRfF(+)-YRfF(-) 
±18 
Y 


Reference 
Input Current 
IREF 
5.0 
rnA 


Power Dissipation 
Po 
(DIPI6) 
500 
mW 


(DMPI6) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


NJMDAC-08C 


PARAMETER 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Resolution 
8 
8 
8 
Bit 


Monotonicity 
8 
8 
8 
Bit 


Nonlinearity 
NL 
to.39 
%FS 


1 Settling Time 
To ± 1/2 LSB,all 
bits 


85 
ts 
ISO 
ns 
switched 
ON 
or OFF 


I 
tPLH 
Propagation 
Delay 
All 
bits switched 
35 
60 
ns 
tPHL 


I 
Full Scale TemperatureCoefficient 
Telfs 
tlO 
t80 
ppmrc 


Output 
Voltage 
Compliance 


6lfs< 
1/2 LSB 
Voc 
-10 
+18 
V 
ROUT>20 MQ typo 


VREf= 10.000V 
Full 
Scale 
Current 
If Sf 
1.94 
1.99 
2.04 
mA 
R", RI5= S.ooOkQ 


Full 
Scale 
Symmetry 
Ifss 
If Sf - Ifs2 
t2.0 
t16.0 
p.A 


Zero Scale Current 
Izs 
0.2 
4.0 
fJA 


IORl 
VREf=ISV, 
V-=IOVIR';i" 
2. I 
mA 
Output 
Current 
Range 
VREf=2SV, 
V-=12V 
15·ro 
IOR2 
4.2 
mA 


Logic 
Input 
Level 
"0" 
VIL 
VLC=OV 
0.8 
V 
. 
"I" 
VIH 
VLC=OV 
2.0 
V 


Logic 
Input 
Current 
"0 " 
IlL 
VLC=OV,VIN=-IOV-tO.8V 
-2.0 
-10 
p.A 


"I" 
IIH 
VLC=OV, VIN=2V-18V 
0.002 
10 
p.A 


Logic 
Input 
Swing 
VIS 
-10 
+18 
V 


Logic 
Threshold 
Range 
VTH2 
10 
+13.5 
V 


Reference Bias Current 
Its 
-1.0 
-3.0 
p.A 


1 Reference Input Slew Rate 
dI/dt 
4.0 
8.0 
mAlfJ' - 
PSSIfs 
V-=4.5 V-18V, lREF=l.OmA 
to.OOO3 to.OI 
Power 
Supply 
Sensitivity 
%/% 


PSSIfs 
V-=-4.5V-18V,IREF=l.OmA 
to.002 
to.OI 


1+ 
V· = tS 
V,iREf=1.0mA 
2.3 
3.8 


I- 
. 
-u 
-5.8 


Operating 
Current 
1+ 
V+=SV,V-=-ISV 
2.4 
3.8 
mA 
I- 
. 
-6.4 
-7.8 


1+ 
2.5 
3.8 


1- 
-6.5 
-7.8 


(161fsl 
) 
(18-4.5) 
PSSIFs= 
~XIOO 
-7 
--1-5- 
XIOO 


Po=I+x 
(V+-V-) 
+2hEFX 
IV-I 


NJMDAC-08C 


Full Scale Current 
YS. 
Reference 
Input Current 


(All 
bits on, 
V-=-I5V) 


E 
3 
~ 
::sU 


~ 
2 
~ 


<' 
.§. 
2.0 


Output Current 
YS. Output Voltage 


2.5 


E 
~ 
::s 
1.0 


U 


'5c.. 
0.5 


'5o 
o 
-16 
-12 
-8 
-4 
0 
4 
8 
12 
16 
20 


Output 
Voltage 
Vo 
(V) 


Operating Current 
YS. Operating Voltage 


(ALL 
BITS 
"HIGH", OR "LOW" ) 


10 


<' 
.§. 


.!.. 
~ 
0 
:.. 


C 
~ 
::sU 
co 
c 
':::J~8 


, 


1- 


1+- 


4 
8 
12 
16 


Operating 
Voltage 
v+ 
(V) 


+15 


+10 
$~ 
+5 


'5c.. 
'50 
-5 
.., 
;> 
.~ 
-10 
U 
'" 
-15 


Reference Input Frequency Respons 


(Ru=R15=lkQ, 
RL=100Q, 
ALL 
BITS"OW) 
- 
r- 


I 
1 :' I~I~~~I 
- 
t-- 


d 


(Cente 


- 
- 
Cc=1 
V1n=2 
- 
2 : In cas 


"" 
(Cente 
- 
- 
Cc=1 
V'n=5 
- 
- 
- 
1 
- 
- 
- 
---J 


- 
- 
- 
~ 


e of large 
swing 
red at l.OV) 
5pF 
.OVp_p 
e of small swing 
red at 200mV) 
5pF 
OmVp_p 


-20 


10k 
30k 
lOOk 300k 
1M 
3M 
10M 
30M 


Frequency 
(Hz) 


Propagation 
Delay Time 
YS. 
Full Scale Current 


125 


.., 
100 
E 
i=~ 
'" 
;>, c 
'" ~ 
75 
U0 
..• 
" 
c ~ 
.g 
:3 50 


'":~ 
c.. 
0 
Q: 
25 


- 


"- 
- 


......... 
- 
••... 


:::::::: 


o 
om 
0.02 
0.05 
0.1 
O.2 
0.5 
I 


Full 
Scale 
Current 
T FS 
(mA) 


Operating Current 
YS. Operating Voltage 


(BITS 
MAY BE 
"HIGH" 
OR 
"LOW') 


10 


<' 
.§. 


.!.. 


0 
:.. 


C 
~ 
::sU 
cocI 


r(~EF=2ml) 


.I 
I. 


1- (IREF= 1m,) 


1-(I~EF= 0.2~A) 


1+ 


- 4 
- 8 
-12 


Operating 
Voltage 


-16 
-20 


V- (V) 
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NJMDAC-08C 


• 
TYPICAL CHARACTERISTICS 


Operating 
Current 
ys. 
Ambient Temperature 


(iREF=2mA) 


1- 


1+ 


50 
Ta 
(OC) 


• 
TYPICAL APPLICATION 
CD 
Connecting 
Reference 
Voltage 


CD 
Positive 
Reference 
Voltage 
Minimum 
Compensation 
Capacitance 


CC=RREF(kO)x 
I5(pF) 


BI B2 B3 B4 B5 B6 B7 B8 
Eo 
Eo 


POS FULL 
RANGE 
- 
9.920 
710.000 


POS FULL 
RANGE- LSB 
- 
9.840 
7 
9.920 


ZERO SCALE7 
LSB 
- 
0.050 
7 
0.160 


ZERO SCALE 
0.000 
7 
0.050 


ZERO SCALE- 
LSB 
7 0.080 
0.000 


NEG FULL 
SCALE7LSB 
7 9.920 
- 
9.840 


NEG FULL 
SCALE 
710.000 
- 
9.920 


Full Scale Current 


ys. 
Ambient Temperature 


<' 
2.01 
.s 


~ 
2.00 


C 
1.99 
~ 
1.98 


::l 
U 
" 
1.97 
~ 
CIl 
1.96 


"'5 
1.95 
u.. 


-20 
0 
25 
50 
75 


Ambient Temperature 
Ta (0C) 


® 
Negative 
Reference 
Voltage 


Recommended 
Cc 
Value 


(When 
VREF is DC) 


FULL 
RANGE 
1 


HALF SCALE 7 LSB 
1 


HALF SCALE 


HALF SCALE- 
LSB 
0 


ZERO SCALE7LSB 
0 


ZERO SCALE 
0 


1.992 0.000 -9.960 
-0.000 


1.0080.984 
-5.040 
-4.920 


1.000 0.992 -5.000 
-4.960 


0.9921.000 
-4.960 
-5.000 


1 0.0081.984 
-0.040 
-9.920 


o 0.000 1.992 -0.000 
-9.950 


NJMDAC-08C 


I 
DAC-OS 


RL 


~ 


4 
- 
Eo 


2 
_ 
+ 
OTO+IFs.RL 


10 
255 


IFs =256 IREF 


OTO- 
IFS·RL 


I 
255 I . 
FS =256 
REF 


VTH= VLc+IAV 
+15V 
CMOS 
VTH= +7.6V 
lf 


l5V 


9.lkO 


VLC 


6.2kO rO•IIlF 
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• 
GENERAL DESCRIPTION 
The NJM555 monolithic timing circuit is a highly stable controller 
capable of producing 
accruate time delays or oscillation. 
In the time 
delay mode, delay time is precisely 
controlled 
by only two external 
parts: a resistor and a capacitor. For operation as an oscillator, both the 
free running frequency and the duty cycle are accurately controlled by 
two external resistors and a capacitor. 


Terminals are provided for triggering and resetting. The circuit will 
trigger and reset on falling waveforms. The output can source or sink 
up to 200mA or drive TTL circuits. 


• 
FEATURES 
• 
Operating Voltage 
(4.5V-16V) 
• 
Less Number of External Components 
• 
Package Outline 
DIP8, DMP8, SSOP8, SIP8 


• 
Bipolar Technology 


PIN 
FUNCTION 
1. GNIJ 


2. Trigger 
3. Output 
4. Reset 
5. Control Voltage 
6. Threshold 
7. Discharge 
8. y+ 


NJM555D 
NJM555M 
NJM555V 


Trigger 


Reset 
Discharge 


GND 


NJM555 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
18 
V 


Power Dissipation 
PD 
(DIP8) 
SOO 
mW 


(DMP8) 
300 
mW 


(SSOP8) 
2S0 
mW 


(SIP8) 
800 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+7S 
'C 


Storage Temperature 
Range 
Tstg 
-40-+12S 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
4.5 
- 
16 
V 


Operating 
Current 
(Note 
I) 
Ice 
V+=SV~ 
RL=oo 
- 
3.0 
6.0 
mA 


Operating 
Current 
(Note 
I) 
Ice 
V+=ISV, 
RL=oo 
- 
10 
IS 
mA 


Timing Error 
(Note 2) 


Initial 
Accuracy 
E, 
Ta=-20-7SoC,V+=S-ISV 
- 
1.0 
- 
% 


Drift with Temperature 
E, 
Ta=-20-7SoC, 
V+=S-ISV 
- 
SO 
- 
ppmf'C 


Drift with Supply Voltage 
E, 
Ta=-20-7SoC, 
V+=S-lSV 
- 
0.1 
- 
%N 


Threshold 
Voltage 
V•• 
- 
213 
- 
xV+ 


Trigger 
Voltage 
VT 
V·=lSV 
- 
S.O 
- 
V 


Trigger 
Voltage 
VT 
V+=SV 
- 
1.67 
- 
V 


Trigger Current 
IT 
- 
0.5 
- 
p.A 


Reset Voltage 
VR 
0.4 
0.5 
1.0 
V 


Reset Current 
IR 
- 
0.1 
- 
mA 


Threshold 
Current 
I'h 
- 
0.1 
0.25 
p.A 


Control 
Voltage 
Level 
VeL 
V+=ISV 
9 
10 
II 
V 


Control 
Voltage 
Level 
VeL 
V+=SV 
2.6 
3.33 
4.0 
V 


Output 
Voltage 
(Low) 
VOL 
V+=15V 
Isink=IOmA 
- 
0.1 
0.25 
V 


Output 
Voltage (Low) 
VOL 
V+=15V 
Isink=50mA 
- 
0.4 
0.75 
V 


Output 
Voltage 
(Low) 
VOL 
V+=15V 
Isink=loomA 
(Note 3) 
- 
2.0 
2.5 
V 


Output 
Voltage 
(Low) 
VOL 
V+=15V 
Isink=2oomA 
(Note 3) 
- 
2.S 
- 
V 


Output 
Voltage 
(Low) 
VOL 
V·=5V 
Isink=5mA 
- 
0.2S 
0.35 
V 


Output 
Voltage 
(High) 
VOH 
V+=ISV 
Isource=200mA 
(Note 3) 
- 
12.5 
- 
V 


Output 
Voltage (High) 
VOH 
V· = lSV Isource= 
loomA 
(Note 3) 
12.75 
13.3 
- 
V 


Output 
Voltage 
(High) 
VOH 
V+=15V 
Isource=40mA 
- 
; 
- 
V 


Output 
Voltage 
(High) 
VOH 
V+=5V 
Isource = loomA 
2.75 
3.3 
- 
V 
Rise Time of Output 
t, 
No 
Loading 
- 
100 
- 
ns 


Fall Time of Output 
tf 
No 
Loading 
- 
100 
- 
ns 


Note 
I: Low output 
condition 
(When 
the output 
is high, 
it is lower than the low output 
condition 
hy ImA 
in the standard 
specification.) 


Note 2: RA, 
R.=lk-lookO, 
C=O.lp.F, 
V+=15V 
from 5V 


Note 
3: Not specified 
for NJMS5SM/NJM555E 
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Duty cycle 5O"Aiat RA =Ro 
Due to RA• Ro value 
the duty ratio becomes 
lower than 50% . 


Control 
Voltage 
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NJM555 


Operating 
Current 
ys. Operating 
Voltage 


(VouT=LOW 
STATE) 


10I 
u 
8 


"".5 
E 
8- 


10 


Operating 
Voltage 
V+ 
(V) 


Delay 
Time 
ys. Operating 
Voltage 


(Ta=2S0C) 


:I! 
III, 
\ 
~._. 
__ 
'Il 
, 
--- 
\- 


0 


5 


o 
;> 
<>~> 
T ~.-O.5 
-." 
> ~ 


"E 
-1. 


5 
10 
15 
Operating 
Voltage 
y+ (V) 


Low Output 
Voltage 
ys. Output 
Sink Current 
(v+=SV) 


'Ta= ...!20"~ 


'+'2'5-"c 
., 


+75"C 


~, 


~ 


-r- - 


1>t 1.0 
5 
"0;> 


VOL 
0.1 


(V) 


Delay 
Time 
ys. Temperature 


(V+=10V) 


5 


0 


5 


High Output 
Voltage 
Drop 
ys. Output 
Source 
Current 


2.0 


(SV~V+~lSV) 


0- 
~ 
1.8 
~~ 
0 
1.6 
;> 


0 
;> 
I 
1.4 
+;> 


(V) 
1.2 


1.01 
5 
10 
20 
50 
100 


Output 
Source 
Current 
(mAl 


Low Output 
Voltage 


ys. Output 
Sink Current 
(V+=ISV) 


2.0 


1.0 


" 
""~0 
;> 
0.5 


;; 
.9- 


::>0~ 
0 
0.2 
...J 


VOL 


(V) 0.1 
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5 
7 
10 
20 
30 
50 
70 
100 


Output 
Sink Current 
(mAl 


NJM555 


0.01"F1 


100 


10 
8c~ 
'u 
'"0- 
'" 
U 


C 
0.1 


(PF) 


-, rr- ~ 
,.....-~- 
I I I 
~ 


,.,.....•••...... ,....•..•"- 


",.. 


"- 
~ 


(4) 
(8) 


Reset 
V 
R" 
OUTPUT 
(3) 


0.0010.1 
10 
100 
Ik 
Frequency 
f (Hz) 


Free Running Frequency Y5. RA• RB and C 


Fig. 4 shows 
a typical 
example 
of the free running 
operation. 


The charge 
time (output 
High) is given by: 
TH = 0.693 
(RA + RB)'C 
And the discharge 
time (output 
Low) by: 


TL = 0.693RB·C 
The frequency 
of oscillation 
is: 


F = 
1.44 
(RA + 2RB)·C 
The duty 
cycle is: 
D _ 
TH 
_ RA + RB 


- TH + TL - RA + 2RB 
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(5) 
Discharge (7) 


Control 
Voltage 
Threshold 
GND 
(6) 


(I) 
Ie 


I 
II 
lJ 


...-1 
./ 
./1 


10MQ 
100" 
I m 
10m 
100m 
10 


Time Delay td (Sec) 


Time Delay Y5. 
RA• RB and C 


Fig. 
2 shows 
a typical 
example 
of the monostable 
operation. 
TH 
= l.IRA·C 
assuming 
that 
TH 
be 
the time at the high output 
level in this figure. 


(7) 


Discharge 
Control 
RB 
Voltage Threshold 
(6) 


GND 


(I) 


Fig. 3 


OUTPUT 


o 


FigA Wave Form I<: 
~ 
~ 


TH 
TL 


10 
8c~ 
'u 
'" 
0- 
'"U 


C 
0.1 


(PF) 


0.01 


NJM556 


• 
GENERAL DESCRIPTION 
The NJM556 
dual monolithic 
timing 
circuit 
is a highly 
stable 
controller capable of producing accurate time delays or oscillation. In 
the time delay mode, delay time is precisely 
controlled 
by only two 
external parts: a resistor and a capacitor. For operation as an oscillator, 
both the free running 
frequency 
and the duty cycle are accurately 
controlled by two external resistors and a capacitor. 
Terminals are provided for triggering and resetting. The circuit will 
trigger and reset on falling waveforms. 
The output can source or sink 
up to 200rnA or drive TIL circuits. 


• 
Dual Timer Circuits 


• 
Less number of External Components 


• 
Package Outline 
DlPI4, DMPI4 


• 
Bipolar Technology 


PIN FUNCTION 


I. Discharge A 
8. Trigger B 
2. Threshold A 
9. Output B 
3. Control A 
10. 
Reset B 
4. Reset A 
II. 
Control B 


5. Output A 
12. Threshold B 


6. Trigger A 
13. 
Discharge B 


7. Ground 
14. y+ 


NJM556D 
NJM556M 


Trigger 


Reset 
Discharge 


GND 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
18 
V 


Power Dissipation 
Po 
(DlPI4) 
570 
mW 


(DMPI4) 
700(note) 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V+ 
4.5 
- 
16 
V 


Operating 
Current 
(Note 
2) 
Icc 
V+=5V, 
RL= 00 (Each Section) 
- 
3 
6 
mA 


Operating 
Current 
(Note 
2) 
Icc 
V+=15V, 
RL='" 
(Each Section) 
- 
10 
14 
mA 


Threshold 
Voltage 
VTH 
- 
2/3 
- 
xV+ 


Trigger Voltage 
VT 
V+=15V 
- 
5 
- 
V 


Trigger Voltage 
VT 
V+=5V 
- 
1.67 
- 
V 


Trigger Current 
IT 
- 
0.5 
- 
/LA 


Reset Voltage 
VR 
0.4 
0.7 
1.0 
V 


Reset Current 
IR 
- 
0.1 
- 
mA 


Threshold 
Current 
IT 
- 
0.Q3 
0.1 
/LA 


Control 
Voltage 
Level 
VCL 
V+=15V 
9 
10 
II 
V 


Control 
Voltage 
Level 
VCL 
V+=5V 
2.6 
3.33 
4 
V 


Output 
Voltage 
Drop (Low) 
VOL 
V+=15V 
ISlNK=IOmA 
- 
0.1 
0.25 
V 


Output 
Voltage 
Drop (Low) 
VOL 
V+=15V 
ISlNK=50mA 
- 
0.4 
0.75 
V 


Output 
Voltage Drop (Low) 
VOL 
V+=15V 
ISlNK=IOOmA 
- 
2 
2.75 
V 


Output 
Voltage 
Drop (Low) 
VOL 
V+=15V 
ISlNK=200mA 
- 
2.5 
- 
V 


Output 
Voltage 
Drop (Low) 
VOL 
V+=5V 
IsINK=5mA 
- 
0.25 
0.35 
V 


Output 
Voltage 
Drop (High) 
VOH 
V+=15V 
IsouRcE=200mA 
- 
12.5 
- 
V 


Output 
Voltage Drop (High) 
VOH 
V+=15V 
[souRcE=IOOmA 
12.75 
13.3 
- 
V 


Output 
Voltage Drop (High) 
VOH 
V+=15V 
IsouRcE=40mA 
- 
13.5 
- 
V 


Output 
Voltage 
Drop (High) 
VOH 
V+=5V 
IsouRcE=I00mA 
2.75 
3.3 
- 
V 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Timing Error 
Initial Accuracy 
E•• 
RA, 
R.=2k-IOOkO, 
C=O.I/LF 
- 
2.25 
- 
% 
(Free Running) 
vs. Temper<lture 
E•• 
RA, 
R.=2k-IOOkO, 
C=O.I/LF 
- 
150 
- 
ppmrC 


(Note 3) 
vs. Operating 
Voltage 
Eta 
RA, R.=2k-IOOkO, 
C=O.I/LF 
- 
0.3 
- 
%Nolt 


Timing Error 
Initial Accuracy 
E,m 
RA, 
R.=2k-IOOkO, 
C=O.I/LF 
- 
0.75 
- 
% 


(Monostable) 
vs. Temperature 
E,m 
RA, 
R.=2k-IOOkO, 
C=O.I/LF 
- 
50 
- 
ppmrC 
(Note 3) 
VS. Operating 
Voltage 
E,m 
RA• R.=2k-IOOkO, 
C=O.I/LF 
- 
0.1 
- 
%Nolt 


Matching 
Characteristics 
Initial 
Accuracy 
- 
0.5 
1 
% 


Between Each Section 
YS. 
TemperatLire 
- 
±1O 
- 
ppmrC 


VS. Operating 
Voltage 
- 
0.2 
0.5 
%Nolt 
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Reset 


Trigger 


Discharge 
Control 
Vol tage 
Threshold 
GND 


• 
TYPICAL 
CHARACTERISTICS 


Delay Time 
vs. Operating 
Voltage 


(Ta=2S·C) 


1.5 


1.0 


<>;:: 
x 
;; 
0.5 


<>-- 
~> 
I ;:: 
-:;; 
+ 
~ 
>"i 
-0.5 


(%) 


-1.0 


: 
I 
I 
II 
\ 
\ 
------ 
\ 
-- 


\\ 
~ 


5 
IO 
15 


Operating 
Voltage 
V+ (V) 


Low Output 
Voltage 


YS. Output 
Sink Current 
(V· = 5 V ) 


ITa= 
~O·C 


r.:;:;I-c 


+7S'C 


f/ 


b.P 


~ 


2.0 


•.. 
Ol) 
;g 
1.0 
"0> 
"5 
0.5 
& 
::l0~ 
0 
....l 
0.2 


VOL 


(V) 
0.1 


10 
20 
30 


ISINK(mA) 


High Output 
Voltage 
Drop 


YS. Output 
Source 
Current 


(5V;:;;;V+;:;;;15V) 


2.0 


1.8 


•... 
::J0 
1.6 
>I 
::- 


(V) 
1.4 


1.2 


1.0 
1 
5 
IO 
20 
50 
100 


ISOURCE (mA) 


Low Output 
Voltage 


YS. Output 
Sink Current 
(V+= 15V) 


2.0 


1.0 


~ 
jg 
0 
0.5 
> 
"5Q. 
"50~ 
0.2 
0 
....l 


VOL 


(V) 
0.1 


0.05 


Discharge 


Control 
Voltage 
Threshold 
GND 


20 
30 
50 
70 
100 


ISINK (mA) 
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~ 
20 


8gp 
16 
.~ 
8. 
12 
o 


Ice 
x 


(mA) 


Operating Current 


V5. Operating Voltage (Vo=Lowl 


Delay time V5. Temperature 
(V' = 10V) 
1.5 


5 
10 


Operating 
Voltage 
v· (V) 


-1. 5L __ 
.L-__ 
---Jl..-__ 
-l. 
-' 


- 20 
0 
25 
50 
75 


Ambient 
Temperature 
Ta tel 


NJM2078 


• 
GENERAL DESCRIPTION 
The NJM2078 
is a dual comparator 
including 
precise 
reference 
circuit. Output stages are open collector and can be used on wired OR. 
The NJM 2078 has hysterisis terminals. 


As it is less operating current, the NJM2078 is suitable for voltage 
detection 
of decreased 
power supply in memory stack and abnormal 


voltage. 


• 
FEATURES 
• 
Low Operating Current 


• 
Stable Internal Reference Voltage 


• 
Hysterisis Function with Resistors 


• 
Package Outline 


• 
Bipolar Technology 


(250 IJA typ.) 
(I.20V typ.) 


NJM2078D 
NJM2078M 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
21 
V 


Output Voltage 
Vo 
21 
V 


Output Current 
10 
50 
mA 


Input Voltage 
V,N 
-0.3-+6.5 
Vdc 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSig 
-40-+125 


"C 
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NJM207B 


PARAMETER 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IceL 
V+=20V, 
VIL= 1.0V 
- 
250 
400 
J.LA 


Operating 
Current 
ICCH 
V+=20V, 
VIH= 1.5V 
- 
400 
600 
J.LA 


Threshold 
Voltage 
VTH 
10=2mA, 
Vo=IV 
1.15 
1.20 
1.25 
V 


toVTH1 
2.5V~V+~5.5V 
- 
3 
12 
mV 
Threshold 
Voltage 
Deviation 


vs. Operating 
Voltage 
toVTH, 
4.5V;::;V+;::;20V 
- 
10 
40 
mV 


10(A)=4.5mA, 
Vo(A)=2V, 
2.0 
- 
mV 
- 


Offset Voltage 
Between 
Normal 
Output 


IH(A)=20J.LA, VH(A)=3V 


and Hysterisis 
Output 
Io(B)=3mA, 
Vo(B)=2V, 
- 
2.0 
- 
mV 


IH(B)=3mA, 
VH(B)=2V 


ThresholdVoltageTemperatureCoefficient 
-20'C~Ta~70'C 
- 
±0.05 
- 
tnvrc 


ThresholdVoltageDifferenceBetweenChannels 
-10 
- 
10 
mV 


IlL 
IIL=1.0V 
- 
5 
- 
nA 


Input Current 


IIH 
IIH=1.5V 
- 
100 
500 
~"... 


Output 
Leak Current 
10H 
Vo=20V, 
VIL=1.0V 
- 
- 
1 
J.LA 


IHL(A) 
V+=20V, 
VH(A)=OV, 
VIL=1.0V 
- 
- 
0.1 
J.LA 


Hysterisis 
Output 
Leak Current 


IHH(B) 
VH (B)=20V, 
VIH= 1.5V 
- 
- 
I 
J.LA 


10L(A) 
Vo=1.0V, 
VIH=1.5V 
6 
12 
- 
mA 


Output 
Sink Current 


10L(B) 
Vo=1.0V, 
VIH=1.5V 
4 
10 
- 
mA 


IHH(A) 
VH=OV, VIH=1.5V 
40 
BO 
- 
J.LA 


Hysterisis Current 


IHL(B) 
VH=1.0V, 
VIL=1.0V 
4 
10 
- 
mA 


VOLtA) 
Io=4.5mA, 
VIH=1.5V 
- 
120 
400 
mV 


Output 
Saturation 
Voltage 


VOL(B) 
10=3.OrnA, 
VIH=1.5V 
- 
120 
400 
mV 


Hysterisis 
Output 
VHH(A) 
IH=20J.LA, VIH=1.5V 
- 
50 
200 
mV 


Saturation 
Voltage 
VHdB) 
IH=3.0mA, 
VIL= 1.0V 
120 
400 
mV 
- 


tpHl 
RL=5kil 
- 
2 
- 
J.LS 


Delay Time 


tpLH 
RL=5kil 
- 
3 
- 
J.LS 
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NJM2078 


V,N 


R. 


R. 


RL 
RL 


-I 
8 


Rs 
VH181 


2 
7 
Rs 
HYS ,., 


3 
6 
VOlS) 
OUTcs) 


I 


4 
5 t---- 


VOCAl 
OUT 


~ 


L__.t:=:t::===-_ 
V'N 


VillA) 
V1HfAl 


~ 
1 


, 


1 
i 


Equation 


V,H'.' 
= ( 1 + ::) 
V. 


V 
( 
R') 
R, 
+ 
'Ll"= 
1+-- 
V.--V 
R2// R3 
R3 


V,H'.' 
= ( 1 + 
R5~; R. ) V. 


V'LlB' = ( 1 + ::) 
V. 


R2R3 


R2ffR3= 
R2+R3 


R5R. 


R5// R. = R5+ R. 


NJM2078 


GND 


VIN 


V+ 


R1 
RL 


VHIBI 
R, 


VOlS) 


Each equation is calculated without considering the saturation vol- 


tage. 
It is necessary 
to compensate 
by the saturation voltage 
fit 


to lead conditions, 
precisely. 


L_~!::::=::±===---V+(VIN) 


VIllA) 
V1H(AI 


V 


0101 t----+-11 


~ 


VilIS) 
V1H(BI 
VIN 


V+L= ( 1 + ::)VR 
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'.) 
..- -- 
..--- 
Y+ 


R, 


RL 


R, 
8 
1 
R; 
Yo 
Y+L 
Y+H 
Y+ 


6 
Y+H=( 1 +~)YR 


R, 
V+L=( 1 +~)YR 


GND 
Note: 
Vt:<:2.5V 


~-:;"Y+-YZ-:;"6mA 
R,+R, 
R, 


Can use channel 
B independently. 


J 


Y+(5 
15kll- 
1-.. 


R. 
330kll 


1 
8 
0 
-2 
7- 


3 
6 ---I 


4 
5 f--- 
I 
R, 
6.8kll 
r- 
I 


C~ = 
I 
I 
O.lI'F 
I 
I 
L________ _ .l.~ 


OUT 


Comparale 
Voltage 
and hyslerisis width can he adjustahle 


Y) 
hy R,-R,. 
Roughly. 


Y+ 
R,+R,+R, 
Y 


(L) 
R3 
TH 


Y+ 
_y+ 
R,(R,+R,) 
Y 
(HI- 
(l) 
RJR. 
TH 


UT 
• 
Power-on 
reset time tRST(roughly) 


tRsT= -C,R. 
I, 11 - ;;: 
(1 +R'~'R,J 
I 


• 
Transistor; 
Recommended 
hFE~50-200 


• 
Rapid 
Signal Off; Be care to remained 
charge 
of C,. 
II affects 


to tRST- 


• 
Reverse 
polarity 
output 
OUT: 
Open 
collector. 
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NJM207B 


Hysterisis Current{A) 


(V'H=1.5V) 


" 
ITa 
70'C 


f 
ITa 
25'C 
Ta 
20'C 


VI~1.5V 


'" 


VIL=1.0V 


5 
10 
IS 


Operating 
Yoltage V· 
(V) 


ISO 
$ 
E 
120 
~ 
::J 
U~ 
90 
Ta=70'C 
.<;; 


Ta=25'C 
.~ 


Ta=-20'C 
~ 
:r: 
60 


(pAl 


30 


00 


Ta=70'C 
Ta=25'C 
Ta=-20'C 


E 
400 
~ 
::J 
U 
~ 
300 
.~ 
8- 
o 
200 


IcCH/Iccl 


(PA) 
100 


5 
10 
IS 


Operating 
Voltage V· (V) 


IOutput Saturation Voltage (A) 


(V·=5V, 
VIH=1.5V) 


-20'C 


Output 
Saturation 
Voltage 
(B) 


(V·=5V, 
VIH=1.5V) 


H 
0.8 


"0> 
j 
08 
o> 
"o 
.~ 


~ 
'5fr 
::Jo 
0.2 


VOL (A) 
(V) 


5 
10 
IS 
20 


Output 
Current 
10 (mA) 


'5 
~o 
0.2 
Yol (B) 


(V) 


Threshold Voltage 


(Ta=25'C) 


--- 
".- 


Threshold 
Voltage 


(V+=5V) 


~ 
1.21 


"0> 
~ 
1.20 


.c 
r! 
~ 
1.19 


., 
1.21 
~ 
"0> 
'""0 


~ 


..--- I""""" 
r--- 


VTH 
(V) 1.15 
VTH 
(V) 
1.18 


10 
IS 


Operating 
Voltage Y· (V) 
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NJM2078 


DC Characteristics 


(Ta=25°C) 


1 
2 
3 
4 


Operating 
Voltage 
V· 
(V) 


Y· 


Y· (L) 
Y· (H) 
;\ 
I 


Yo 


tRST 


-------=-:--- 


/' 


~ t 
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• 
GENERAL DESCRIPTION 
The NJM2102 Possesses two functions. One is to detect a voltage 
which decays from the desired voltage and generate a warning signal. 
And also, the NJM2102 
holds the warning 
signal for a certain term 


after the specified 
voltage 
is obtained 
or recovered. 
The other one 
(Watch Dog Timer) is to identify missing clocks of microprocessors. 
Therefore, 
it should be said that the NJM2102 is ideal to protect any 
microprocessors 
from the fales operations induced by undesired condi- 


tion. 


• 
FEATURES 
• 
Internal Watch Dog Timer 


• 
Precise Detection of Supply Voltage Down 
• 
Package Outline 


• 
Bipolar Technology 


(4.2V±2.5%) 
DlP8, DMP8, SIP8 


• PACKAGE OUTLINE 


~ 
Q 


NJM21020 
NJM2102M 


PIN FUNCTION 


1. 
CT 
2. 
RESET 
3. 
CK 


4. 
GND 
5. V' 
6. 
VREF 
7. 
V, 


B. 
RESET 


V' 
r---------------- 
5 
---------------------- 


I 
I 
I 
1.~~ 
l.~~ 


I 
I 
I 100 


: kQ 
I 
I 


I 
I 


I 
I 
IL 
1 


CT 
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NJM2102 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+, 
13.5 
V 


Input Voltage 
Vs 
V+ +0.3«20) 
V 


Input Voltage 
VCK 
20 
V 


Power Dissipation 
Po 
(DlP8) 
500 
mW 


(SIP8) 
600 
mW 


(DMP8) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
Tstg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
I", 
Full 
Function 
- 
0.65 
1.00 
mA 


Threshold 
Voltage 
I 
VSL 
Falling 
Down 
Input 
4.10 
4.20 
4.30 
V 


Threshold 
Voltage 
2 
VSH 
Rising 
Up Input 
4.20 
4.30 
4.40 
V 


Hysteresis 
Width 
VHYS 
VSL-VSH 
50 
100 
150 
mV 


Reference 
Voltage 
VRFF 
1.217 
1.235 
1.253 
V 


Operating 
Voltage 
Regulation 
t:;.VREFI 
Vcc=3.5V-18V 
-10 
+3 
+10 
mV 


Load 
Regulation 
t:.VREF2 
IOLIT= - 200jlA- 
+5/lA 
-5 
- 
+5 
mV 


CK 
Input 
Threshold 
Voltage 
VTH 
0.70 
1.24 
1.90 
V 


CK 
Input 
Current 
I 
IIH 
VCK=5.0V 
- 
0 
1.0 
JlA 
CK 
Input 
Current 
2 
IlL 
VCK=O.OV 
-1.0 
-0.1 
- 
JlA 
CT Charge 
Current 
I 
ICTC! 
(Note 
I) 
20 
50 
110 
JlA 
C T Charge 
Current 
2 
ICTC2 
VCK=O.OV 
0.6 
1.4 
3.0 
JlA 
Capacitor 
Discharge 
Current 
I 
ICTD! 
(Note 
I) 
6 
9 
13 
JlA 
Capacitor 
Discharge 
Current 
2 
ICTD2 
VCK=O.OV 
100 
600 
- 
jlA 


Output 
Voltage 
(High) 
I 
VOHI 
Vs=Open.IREsEt=-5/lA 
4.5 
4.9 
- 
V 
Output 
Voltage 
(High) 
2 
VOH2 
Vs=OV,IREsET= 
- 5/lA 
4.5 
4.9 
- 
V 


Output 
Voltage 
(Low) 
I 
VOLI 
Vs=OV,IREsET=3mA 
- 
0.2 
0.4 
V 


Output 
Voltage 
(Low) 
2 
VOLl 
vs=OV,IRESET"" 
10mA 
- 
0.3 
0.5 
V 


Output 
Voltage 
(Low) 
3 
VOLl 
Vs =Open. 
IREsET=3mA 
- 
0.2 
0.4 
V 


Output 
Voltage 
(Low) 
4 
VOL4 
Vs =Open. 
IRESET=IOmA 
- 
0.3 
0.5 
V 


Output 
Sink Current 
I 
lOLl 
Vs =OV VRESET= 1.0V 
20 
70 
- 
mA 


Output 
Sink Current 
2 
lOll 
Vs =Open. 
VRESET= 1.0V 
20 
70 
- 
mA 


Minimum 
Operating 
Voltage 
I 
VCCLI 
VRESET=0.4V, IRESET=0.2mA 
- 
0.8 
1.2 
V 


Minimum 
Operating 
Voltage 
2 
VCCLl 
VRESET=V+-O.IV, 
RL=IMQ 
- 
0.8 
1.2 
V 


PARAMETER 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


V+ Input 
Pulse Width 
Tpi 
Vcc5V 
~ 
(Note 
2) 
- 
10 
- 
JlS 
4V ---- 


CK 
Input 
Pulse Width 
TCKw 
CK JL 
or U 
(Note 
2) 
- 
1.8 
- 
mS 


CK 
Input 
Period 
TCK 
(Note 
2) 
- 
12 
- 
mS 


Watch 
Dog Timer 
Two 
CT =O.IJlF 
- 
to 
- 
mS 


Warning 
Threshold 
Time 


Watch 
Dog Timer 
Reset Pulse Width 
TWR 
CT =O.IJlF 
- 
2 
- 
mS 


Reset Signal 
Hold 
Time 
TpR 
CT =O.lJlF 
- 
100 
- 
mS 


Propagation 
Delay 
(~ 
Terminal) 
TpOI 
RL =2.2kO, 
CL = lOOpF 
- 
2 
- 
JlS 


(RESETTerminal) 
TP02 
RL =2.2kO, 
CL = lOOpF 
- 
3 
- 
JlS 


Output 
Rise Time 
t. 
RL =2.2kO, 
CL = 1000F 
- 
1.0 
- 
JlS 


Output 
Fall Time 
tF 
RL=2.2kO, 
CL=IOOpF 
- 
0.1 
- 
jlS 


(Notel) 
: The specified 
pulses (Refer to AC Characteristics) 
are applied 
to CK-pin. 


(Note2) 
; This characteristics 
is guaranteed 
within 
the design. 


NJM2102 


.::l-::~-~~-~~~~~~~~~~~~::::::::::~-----------~ 


I 
1 
1 
I 
f 
I 
CK 
I 


I 
I 
I 
I 
I 
I 
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Pin Connection to Capacitor, Set 
the reset holding time 
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Reset Output 


Internal 
pull 
up resistor 


NJM2102 


• 
TYPICAL CHARACTERISTICS 
Operating Current YS. Operating Voltage 


~" 
U 
bIl 
".'"! 


Ice 


(mA) 


Output Voltage YS. Operating Voltage 


(RESET 
PIN) 


,./ 


~ 
::::Ta=2S"C 


Ta=-20'C- 
(Ta=7S'C)~ 


I~ 


I/Ta=7S"C 
I/-Ta=2S"C 
I,.--Ta=-20·C 


VRESfj' 


(V) 
2 


Saturation Voltage YS. Output Sink Current 


(RESET 
PIN) 


E 
o 
400 


> 
"o 
.'" 
300 
~ 
en 


Output Voltage YS. Operating Voltage 


(RESET 
PIN) 


Pull up Resistance 
2.2kQ 


VRESET 


(V) 
1 


S 


4 


/V 


SH 


3 


/V" 


2 


1 


0 


4. 
E 
o> 


~ 
4. 


VSH, VSL 


(V) 
4. 


Saturation Voltage YS. Output Sink Current 


(RESET 
PIN) 


M' 400 
"0> 
§ 300! 
en 
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• TYPICAL CHARACTERISTICS 


High Level Output 
Voltage 
vs. High Level Output 
Current 


(RESET PIN) 
5.0 


~ 
5 
"0 
;> 
:; 
~0 
4.5 


..c 
OIli 


VOHI 


(V) 


~i 


VOH2 


(V) 


4.0 
o 


~ 
5 
"0;> 
8 
1.23 
c:~ 
<£ 
" 
0:: 


1.23 
VREF 


(V) 


1.22 


-\ 
"\ 


Ta=-20"C- --- 
Ta=2S"C_ 
r--- 


Ta=7S"C_ - 


Ta=-20"C 
?=2S"C/ 


I 
II 
I 


Ta=7S"C 


I 


High Output 
Voltage 
vs. High Level 
Output 
Current 


(RESET PIN) 


1.2 


Ta= -20"C 
~ 
Ta=2S"C 
~ 
1.2 


;> 
Ta=7S"C 
8c: 
1.2 
~ 
<£" 
0:: 
1.2 


VREF 


N 
1.245 


o 
;> 


~ 
1.240 


<£ 
~ 


VREF1.235 


(V) 


-50 
-100 
-150 
-200 


Reference Current IREdI' A) 


0 
- 
"Ta 


l 
=-20"C 


5 
" 


1 


'-ra=t"C 


0 
"I 


'T~=7S"C 


5 


: 


5 


4 
---- 


3 


2 


1 
- 


NJM2102 


/ 
/ r--- Ta=25°C 
/ 
/ 


10 


il 
.§ 
100m 
~ 
:;; 
:2 
10m 
0:t 
~ 
1m 
0:: 


TpR 


(See) 
loo/, 


V 
/ 
Ta=25°C 
/ 
/ 


100m 


10m 
u 
E 
E=.., 
1m 
0 
Cl 
..c 
B 
loo/, 
os~ 


TWD 
10/, 


(See) 


100m 


u 
E 
10m 
E= 


OJ~ 
0:: 
1m 


TWD 
(See) 
loo/, 


10/, 


/ 
L 
Ta=25"C 
/ 
/ 


~ 
100m 
~ 
'5 
10m 
0. 
.:; 


E 
os 
E 
1m 
'c 
~ 


PPI 
1001' 


(S) 


101' 


11' 


II' 


V 
II 


1/ 


V 
II 
- 
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NJM2102 


1 
8 


2 
7 


3 
6 
CT 
4 
5 


RESET 
RESET 


CK 


RESET 
RESET 


CK 


• Vs detecting 
Voltage 
can, be externally 
adjusted . 


• Detecting 
Voltage 
can 
be decided 
by divider 
resistor of IC inside. 


Detecting 
Voltage 
can 
be set by external RI. R2. 


The external 
resisitor RI. R2 are required 
to be set in value less than 
1/10 in comparing 
to divideing 
resistor 
of IC inside. 


Please refere to following 
Table. 


R,(J&) 
R2(kQ) 
~w~~;g:VSL(V) 
~\~~;g: VSH(V) 


10 
3.9 
4.34 
4.44 


9.1 
3.9 
4.08 
4.18 
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NJM2102 


1 
8 


2 
7 


3 
6 


CT 
4 
5 


RESET 
RESET 


CK 


• ·Pin 7 to be ~ounded when SW. ON. RESET(8pin) become Low: 
RESET(pin2) become HIGH. 


RESET 
RESET 


CK 
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• 
GENERAL DESCRIPTION 
NJM2103 is supply voltage supervisory 
Ie to detect the abnormal 
conditions, such as shut down of all supply voltages at once, or sudden 
voltage down and then generate the reset signal. It supervises both 5V 
supply voltage and the voltage optionally set up. 


• 
FEATURES 
• 
Precise Detection of Supply Voltage Down 
• 
Possible Detection of Optional Voltage Down 
• 
Possible Detection of Optional Over-loading 
• 
Low Operating Current 
• 
Reference Voltage can be taken out. 


• 
Low Reset Validated Voltage 
• 
Voltage Delection with Hyslersis Fealure 
• 
Package Outline 
• 
Bipolar Technology 


NJM21030 
NJM2103M 


(VsA=4.2V±2.5%) 
(VsB=1.22V± 1.5%) 


PIN FUNCTION 
I. CT 
2. Vsc 
3. aUTc 
4.GND 
5. Y+ 
6. YsB/RESIN 
7. VSA 
8. RESET 
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NJM2103 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
20 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DM8) 
300 
rnW 


(SIP8) 
800 
mW 


Input Voltage 
A 
VSA 
V+ +0.3«20) 
V 


Input Voltage 
B 
Vsa 
20 
V 


Input Voltage C 
Vsc 
20 
V 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
Tstg 
-40-+125 


"C 


• 
ELECTRICAL CHARACTERISTICS 
• 
DC CHARACTERISTICS 


PARAMETER 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
(I) 
IcCI 
Vsa=5V 
- 
380 
560 
JiA 
Operating 
Current 
(2) 
leG 
- 
460 
700 
JiA 
VSA Detecting 
Voltage 
(I) 
VSAL 
V+ fall time Vsa= V+ 
4.10 
4.20 
4.30 
V 
VSA Detecting 
Voltage 
(2) 
VSAH 
Y+ rise time 
Vso=V+ 
4.20 
4.30 
4.40 
V 
VSA Hysterisis 
Width 
VHRSA 
50 
100 
150 
mV 
Vsa Detecting 
Voltage 
VsaL 
Vsa fall time 
1.202 
1.220 
1.238 
V 
Vsa Detecting 
Supply' Voltage 
toVSBL 
V+=3.5-18V 
- 
3 
10 
mV 
Fluctuation 


VSB Hysterisis 
Width 
VHRSB 
14 
28 
42 
mV 
VSB Input 
Current 
(I) 
IIHB 
Vsa=5V 
- 
0 
250 
nA 
Vsa Input 
Current 
(2) 
IILa 
- 
20 
250 
nA 
High 
Level RESET 
Output 
Voltage 
VOHR 
IRESET=-5JiA, 
Vsa=5V 
4.5 
4.9 
- 
JiV 
RESET 
Output 
Saturating 
Voltage(l) 
VOLRI 
IREsET=2mA 
- 
0.20 
0.40 
V 
RESET 
Output 
Saturating 
Voltage(2) 
VOLR2 
IRESET= IOmA 
- 
0.30 
0.50 
V 
RESET 
Output 
Sink Current 
IRESET 
VOLR=1.0V 
20 
80 
- 
mA 
CT 
Charge 
Current 
ICT 
VSB=5V, 
VCT=0.5V 
6.0 
9.5 
13.0 
JiA 


Vsc Input 
Current 
(I) 
IIHC 
Vsc=5V 
- 
0 
500 
nA 


Vsc Input 
Current 
(2) 
IILC 
- 
50 
500 
nA 


Vsc Detecting 
Voltage 
Vsc 
1.215 
1.235 
1.255 
V 


Vsc Detecting 
Supply 
toVsc 
V+=3.5-13.5V 
- 
3 
10 
mV 
Voltage 
Fluctuatio~ 


OUT C Output 
Leak 
Current 
IOHc 
VOHc=13.5V 
- 
0 
I 
JiA 


OUTc 
Output 
Saturation 
Voltage 
VOLC 
IouT=4mA, 
Vsc=5V 
- 
0.10 
0.40 
V 


OUT C Output 
Sink Current 


RESET 
Guarantee 
Minimum 
IOUTC 
VOLC= 1.0V, Vsc=5V 
6 
20 
- 
mA 


Supply 
Voltage 
V+L 
VOLR=0.4V, 
IREsET=200JiA 
- 
0.8 
1.2 
V 


ITEM 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


VSA Input 
Pulse Width 
tPIA 
- 
3.0 
- 
Jis 
Vsa Input 
Pulse Width 
tPIB 
- 
1.5 
- 
Jis 
RESET 
Output 
Pulse Width 
tpo 
VSB=V+ 
- 
1.5 
- 
ms 


RESET 
Rise Time 
t, 
Vsa=V+' 
RL =2.2kO, 
C, = lOOpF 
- 
1.0 
- 
fls 
RESET 
Fall Time 
If 
Vsa=V+' 
RL =2.2kO, 
CL = lOOpF 
- 
0.1 
- 
Jis 
Output 
Delay 
Time 
tPD 
VSB fall time 
- 
2 
- 
Jis 
Output 
Delay 
Time 
tPHL 
Vsc rise time, RL =2.2kO, 
CL = lOOpF 
- 
0.5 
- 
Jis 
Output 
Delay 
Time 
tPlH 
Vsc fall time, RL =2.2kO, 
CL = lOOpF 
- 
1.0 
- 
Jis 


NJM2103 


Pin 
Connection' 
to Capacitor, 


Set the 
reset 
holding 
time, 


Open 
Collector 
Output 
of 


Comparator 
C. 
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NJM2103 


Reset 
Output 


Internalizing 
pull 
up 


resistor 


NJM2103 


2) Monitoring 
of Optional 
Supply 
Voltage 
(V·;;;; 13.5V) 


(Notice) 
RESET 
r-------- 
,,,, 
I, 


Detecting 
Voltage=" 
0 +t,) 
X VSB 


(Notice) 


Detecting 
Voltage 
="O+t,)XVsB 


Constant 
Voltage 
Output 
Vs="O+t,)XVsc 


RESET 
Output 
="IVs 
(High 
Level) 
OV (Low 
Level) 
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NJM2103 


Logic System 


Detecting 
Voltage=(R, +R,)V ,.fR, 
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NJM2103 


Operating Current 1 YS. Operating Voltage 


1.0 
I 
I 
Ta--20.0·C 


Ta=25.0·C 
/ 
- 


••••Ta ,?5.0·C / 
I - 
~Ic:: •..... 
II' 
I. 
Ta- -20.0·C 


~ 
-- Ta=25.0·C 


J 
-- Ta=75.0·C 


E~ 
::l 
U 
00 
.S••• 
0.6 
! 
0.4 
lee I 


(mA) 0.2 


10 


Operating 
Voltage 
V+ (V) 


Output Voltage vs. Operating Voltage 


6 


/ 


/Tal= 
-20'~ 


~ 


V Ta,-25.0·y 
~Ta=75.0·~ 


VRESET 
2 


(V) 


VSBH 
II 
5 
- 


/ 
VSBL 
0 


VSBH,VSBL 
(V) 


E~ 
0.8 


::lU 
00c 
0.6 
'E8. 
0 
0.4 


lec2 


(mA) 
0.2 


VSAH,VSAL 
(V) 
4. 


1.3 


~ 
5 
-0 
>- 
il 
1.2 
~ 


Vse 


(V) 


Operating Current 2 vs. Operating Voltage 


1.0 
I 
I 


Ta=-20.0·C 
Ta=25.0·C 


Ta 
75.0·C 7 
~ 
~ 
1.00-- 
J- 
~ 


Ta=i2O.0•C 


~ 


Ta=25.0·C 


Ta=75.0·C 


4 
6 
10 
12 


Operating 
Voltage 
V+ (V) 


4 
V"'H 
7 
3 


2 
7 
V"'L 


1 


0 


0 


5 
- 


0 
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NJM2103 


" 
5.0 


""5 
"0>:; 
0.:; 
0 
4.5 


VOLC 


(V) 


.....•.• '" 
_Ta=-20.0·C 


I 


_Ta=25.0·C 


I- 
_Ta=75.0·C 


10 


Output 
Current 
10M (;lA) 


Output Voltage 
(OUTc) 


vs. Output Current 
(IOUTC) 


:; 
0. 
0.5 
:;o 


Reset Hold Time vs. G 


10 


"E 
100m 
t= 
-0 
"0 
10m 
:t 


'M 
1m 
cG 


TPO 
1001' 


(see) 


101' 


II' 


IP 
lOP 
lOOP 
looOP 
0.011' 
0.11' 
II' 
101' 
1001' 


Timing 
Capacitor 
CT 
(F) 


VSB, Vsc 
(V) 


:; 
0.:;o 


VOLR 


(V) 


Detect 
Voltage 
(VSB, Vsc) 


vs. Supply Voltage 


Vsc 
IV,sH 


5 
I 
~ 
/VSBl 


, 


10 


Supply 
Current 
V+ (V) 


Ta~25.0·C 
/ 


J Ts-75.0· 


J 
I 


\ 
Ts=-20.0· 


TPO 


(msee) 


1.0 


10 


Operating 
Voltage 
V+ (V) 
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• 
GENERAL DESCRIPTION 
NJM2405 is a dual comparator, 
including the high precision refer- 
ence voltage 
circuit. 
Both channels 
have hystersis 
pins, so it could 
provide the hysteretic function for systems. 


It has the wide range of operating 
voltage 
and works with less 


current consumption, 
so that it is suitable for detecting abnormal condi- 


tions, to change over to back up memories when the voltage drops off 
in operation. 


• 
FEATURES 
• 
Operating Voltage 


• 
Low Operating Current 


• 
Internal Low Reference Voltage 


• 
Adjustable Hystersis Voltage 


• 
Package Outline 


• 
Bipolar Technology 


NJM2405 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
21 
V 


Output Voltage 
Vo 
21 
V 


Output Current 
10 
50 
mA 


Input Voltage 
V'N 
-0.3-+6.5 
Vdc 


Power Dissipation 
Po 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSlg 
-40-+125 


"C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
IeCH 
V+ =20V, 
V'H=I.5V 
- 
250 
400 
pA 


IeCl 
V' 
=20V, 
V'l = 1.0V 
- 
400 
60 
pA 
0 


Threshold 
Voltage 
VTH 
10=2mA, 
Vo=IV 
1.1. 
1.20 
1.25 
V 


Threshold Voltage Deviation vs Supply Voltage 
t.VTHI 
2.5V;;>V+;;>5.5V 
- 
3 
12 
mV 
t.VTH2 
4.5V;;>V+;;>4OV 
- 
10 
40 
mV 


Offset Voltage 
between 
Normal 
Output 
10(A)=20pA, 
Vo(A)=3V 
- 
2.0 
- 
mV 


and Hysteresis 
Output 
IH(A)=4.5mA, 
VH(A)=2V 


10(B)=3mA, 
Vo(B)=2V 
- 
2.0 
- 
mV 


IH(B)=3mA, 
VH(B)=2V 


Threshold VoltageTemperatureCoefficient 
-20·C;;>T, 
;;>70·C 
- 
±0.05 
- 
mV/"C 


Threshold 
Voltage 
Differenoe 
-10 
- 
10 
mV 
Between Channels 


Input 
Current 
III 
I'l=1.0V 
- 
5 
- 
nA 


I'H 
V'H=1.5V 
- 
100 
500 
nA 


Output 
Leak 
Current 
IOH(A) 
V+=20V, 
Vo(A)=OV, 
V'H=1.5V 
- 
- 
0.1 
pA 


IOH(B) 
Vo(B)=20V, 
Vll=1.0V 
- 
- 
I 
pA 
Hysteresis 
Output 
leak Current 
IHH(A) 
VH(A)=20V, 
V'H=1.5V 
- 
- 
I 
pA 


IHH(B) 
VH(B)=20V, 
V'H=1.5V 
- 
- 
I 
pA 


Output 
Souroe Current 
10l(A) 
Vo(A)=OV, 
V'l=1.0V 
40 
80 
- 
pA 


Output 
Sink Current 
10l(B) 
Vo(B)=1.0V, 
V,H=1.5V 
4 
10 
- 
mA 
Hysteresis 
Current 
IHl(A) 
VH(A)=1.0V, 
V'l=1.0V 
6 
12 
- 
mA 


IHl(B) 
VH(B)=1.0V, 
V'l=1.0V 
4 
10 
- 
mA 


Output 
Satur.ation 
Voltage 
VOltA) 
10(A)=20pA, 
V,l=1.0V 
- 
50 
200 
mV 


VOl(B) 
10(B)=3.OmA, 
V'H=1.5V 
- 
120 
400 
mV 


Hysteresis 
Output 
Saturation 
Voltage 
VHl(A) 
IH(A)=4.5mA. 
V'l=1.0V 
- 
120 
400 
mV 


VHl(B) 
IH(B)=3.OmA, 
V'l=1.0V 
- 
120 
400 
mV 


Delay 
Time 
tPHL 
RL=5kO 
- 
2 
- 
ps 


tPlH 
RL=5kO 
- 
3 
- 
ps 
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NJM2405 


VON 


R, 
R, 


RIB 


I 
~l 
8 
Rs 


DUT(A) 


2 
7 
HYS(Sl 


3 
6 
DUTCS) 


R, 


4 
51-- 


RLA 1HYS(A) 


! 
t 


I 
I 


t 
~ 


Relational Function 
(Attention) 


V,H(Al=(I+ 
R'~;R,)V' 


VldAl=(1+ 
:; )v. 


VIH(B)=(l+ 
_R_, -)v 
R,IIR. 
• 


V,dB) 
=( 
1+ 
:: )v. 


(note) V.=;oVTH(=;OJ.20V) 


R IIR 
= 
R,R, 
, 
, 
R,+R, 
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• 
GENERAL DESCRIPTION 
The NJM2606A 
is integrated 
circuit with wide operating 
supply 
voltage range for DC motor speed control. Especially, the NJM2606A 
is suited for 3V or 6V DC motor control. 


• 
FEATURES 


• 
Operating 
Voltage 
(J.8V-8V) 


• 
Internal 
Low Saturation 
Voltage Output Transistor 


• 
Package 
Outline 
DIP8, DMP8 


• 
Bipolar Technology 


"IM2606o 
UM2606AM 
"JM2606A0 


NC 
0 
8 
VCONTROL 


NC 
2 
7 
NC 


V· 
3 
6 
VSENSE 


VOUT 
4 
5 GND 


NJM 26060 
NJM2606AO 
NJM2606AM 
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NJM2606/2606A 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
10 
V 


Peak-to-peak 
Output Current 
lop 
700 
rnA 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


Operating 
Temperature 
Range 
Topr 
-20-75 
'C. 


Storage Temperature 
Range 
TSlg 
-40-125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Current 
Ice 
- 
2.4 
6.0 
mA 


Output 
Saturation 
Voltage 


NJM2606 
VOSAT 
- 
0.18 
0.3 
V 


NJM2606A 
VOSAT 
- 
0.13 
0.18 
V 


Reference 
Voltage 
VREF 
0.18 
0.20 
0.22 
V 


VS. Operating 
Voltage 
/::,VRSV 
V+=1.8V-8.0V 
- 
0.7 
8.0 
mV 


v:-o. 
Output 
Current 
/::,VROC 
1••=2UmA-2IKlmA 
- 
2.7 
9.0 
mV 


vs. Ambient 
Temperature 
/::,VRT 
Ta=-20°C-+75°C 
- 
0.04 
- 
mVrC 


Current Ratio 
K 
1••=50mA-150mA 
45 
50 
55 


vs. Operating 
Voltage 
/::'Ksv 
V'=I.XV-IUIV 
- 
0.6 
3.0 


I••=50mA-150mA 


VS. Output Current 
/::'Koc 
IM=(20-50)-( 
170-200)mA 
- 
1.0 
4.0 


VS. 
Amhient 
Temperature 
/::,KTC 
Ta=-200C-+75°C 
- 
1.0 
- 
IrC 


lM=50mA-150mA 
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NJM2606/2606A 


Reference 
Voltage 
vs. Operating 
Voltage 


(IM=lOOmA,Ta=2S·C) 


~ 
250 


,,';! 
0>i 
20 


<.!l 
" 
IX 
yref 150 


(mY) 


2.5 
5.0 
7.5 
10.0 


OperatingYoltage V+ (V) 


Reference 
Voltage vs. Temperature 


(V+=3V) 


2S0 


~ 
,,';! 
0> 
~ 
200 
~ 
<.!l 
" 
IX 


Yref 
(mY) 


150 


---- 


Output Statu ration 
Voltage 
vs. Motor Current 


(V+=3V, Ta=2S·C) 


~ 
,,';! 
0> 


<= 
400 


0 
.~ 
~ 
300 
(/) 
'5.9- 
" 
200 
0 


YOSAT 


(mY) 
100 


Reference 
Voltage 
vs. Motor 
Current 


(V+=3V, Ta=2S·C) 


~~ 
"0> 


~ 
<.!l 
~ 
Vref 1501---+---+---+----+------J 


(mY) 


100~--.,L---...L..--....L----l.------J 
o 
50 
100 
150 
200 
MotorCurrent 1M (mA) 


Operating 
Current 
vs. Operating 
Voltage 


(Ta=2S·C) 


Ice 
(mA) 1.0 


Current 
Ratio vs. Operating 
Voltage 


(IM=SO-lSOmA,Ta=2S·C) 


- 
'- 


0.~ 
IX 
E 
50 
~ 
" 
U 


48 
K 


NJM2606 12606 A 


Current 
Ratio vs. Motor Current 
(V+=3V, 
Ta=2S·C) 


52 
0 
.~ 


e<: 


C 
50 
" 
I:: 
"U 
48 


K 


46 


0 


Current 
Ratio ys. Temperature 


(V+=3V, IM=50-1S0rnAj 


----..- 


,'- 


o 52 
~ 
C 
50 
~ 
" 
U 


K 
48 


Rotation 
Y5. Torque 


(V+=3V, 
Ta=2S·C) 


co 
] 
1,500 


n 
1,000 


(rpm) 
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NJM2606/2606A 


IM+Iref 
--K- 
•.----- 


iv... 
R, 
M 
~ 


I 
I 
I••• + 
R, 
1·r 


v.•, : Reference Voltage 


K : Current Ratio 


1M : Motor Current 


RM 
: Internal Resistance of Motor 
Eo :Motor Counter Electromotive Voltage 


The voltage 
applied 
at the motor 
is set as VM, which 
brings 
the following 
formula. 


V 
(R 
R)I 
1M+ Irel 
M= 
I+R2+ 
3 
rel+R}'--K-- 


Now 
that, Irel = VrerlR2 
so that, (Irel =. lOOt' A setting 
is appropriate) 


VM= Vrel (R}+&+R2+R3)+~IM 
(1) 
R2 
K 
K 
On 
the other 
hand, the voltage 
applied 
at the motor 
itself will 
be as in the following. 


VM=Eo+RM·IM 
······(2) 
Through 
(I), (2), and then 
leading 
to stabilize 
the control 
system. 
R} 
RM·IM>i(·IM 


:. 
R1<K·RM 
······(3) 
Taking 
in consideration 
of deviatons 
, RHMAXI< K(MINI'RM(MINI with the condition. 


Items required 
checking 
in regard 
to the temperature 
coefficient 


IC items 
I. Reference 
voltage: 
Temperature 
coefficient 
of Vref' 
2. Current 
Ratio: Temperature 
coefficient 
of K 


lIE I External 
component 
items 


3. Temperature 
coefficient 
of R" R2 and R3 
The relation 
among 
these 3 parts takes the very important 
roll. 


4.Temperature 
coefficient 
of motor 
internal 
resistance 
5. Temperature 
coefficient 
of motor 
generative 
voltage 
6. Temperature 
coefficient 
ratio 
of R1 and RM 
Count 
up from 
3. 4. 
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NJM 2611 


• 
GENERAL DESCRIPTION 
The NJM26 I I is an integrated circuit to be applied on servo motor 
of radio controlled operation. Wide range of operating voltage. and the 
NJM26 I I has the feature of internal circuit of maintaining 
constant 


voltage 
which helps stabilizing 
from fluctuation 
caused 
by voltage 


source and the ambient temperature. 


• 
FEATURES 
• 
Wide Operating Voltage 
• 
Setting up the dead band by the internal constant 
• 
Internal Output NPN Power Transistor 
• 
Internal Constant Voltahe Circuit 
• 
Package Outline 
DIP16 
• 
Bipolar Technology 
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NJM2611 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V+ 
10.0 
V 


Power Dissipation 
Po 
700 
mW 


Output Sink Current 
!sink 
600(note) 
mA 


Operating 
Temperature 
Range 
Topr 
-20-+75 
'C 


Storage Temperature 
Range 
TSlg 
-40-+125 
'C 


PARAMETER 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Operating 
Voltage 
V' 
2.5 
- 
7.5 
V 


Operating 
Current 
Ice 
- 
7.5 
10.0 
mA 


Minimum 
Input Pulse Voltage 
Range 
V,N 
At the 
balanced 
output 
1.85 
- 
- 
V 


Regulator 
Voltage 
Vre• 
2.0 
2.15 
2.3 
V 


Line 
Regulation 
Vii" 
V+=2.5-8.5V 
- 
- 
30 
mV 


Output 
Saturation 
Voltage 
Vnt 
Load 120 
- 
- 
0.5 
V 
Dead 
Band 
TOB 
- 
4.0 
- 
ps 
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NJM2611 


Constant 
output 
voltoge 
of 
1.25V 
(typical). 


Through 
the resistor which is connected to this pin, 


and setting up the constant current to make the saw 
tooth 
sweep at pin 
14. Connect 
the capacitor 
of 
approximately 
I()(X)pF with the resistor on paral- 
lel. 
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NJM2611 


3 
Vrtl 
Connect 
the resistors along to the motor 
inter- 
locking potentiometer 
pulse stretcher. Connect the 


capacitor of more than O.IJ.lF. 


Connect the resistor between Vref. The pulse gain 
can be decidep. by this resistor and the capacitor 


connected to pin 5. 


Connect the capacitor 
between GND. The pulse 
gain can be decided by this condensor 
and the 
resistor connected to pin 4. 
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Nomally, 
this 
pin 
is used 
on the 
open stale of 


operation. 
Especially, 
when it is reguired 
to make 


the 
adjustment 
of the 
dead 
band, 
connect 
the 


resistor 
between 
GND 
and 
then 
the dead 
band 


can be made 
it's expansion. 


(Refere to, dead band pin 6 voltage vs. pin 6 sink 


current 
characteristic) 


Power GND 


Large pulse current 
is running, 
therefore, 
connect 


the line by separating 
from the sytem GND. 


NJM2611 


11 
OUTI 
Connect the collector of the external 
PNP 


transistor, the base of which is connected to 
pin 9. Connect the motor between pin 13. 


Connect the collector of the external PNP 
transistor, the base of which is connected tc 
pin 12.Connect the motor betwpcn pin 11. 
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NJM2611 


Connect 
the sawtooth 
wave generating 
capacitor. 
The motor's 
position 
shall be decided at the peak 


point of sawtooth 
wave, so that it is advisabled 
to 


select the higher precision capacitor 
as well as the 


resistor connected 
to pin 2. 
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The center part of potentiometer 
of motor motion is 
to be connected. 
The capacitor 
of about 0.1)1F is to 
be connected 
between GND 
for preventing 
noise. 
The center location 
can be adjusted 
by putting the 


resistor 
in series with 
the potentiometer. 


NJM2611 


Notes 


(J) 
VR1: 
Potentiometer coupled mechanically to the servo motor 


(2) 
VR,: 
Adjusting 
the motor 
center location 


(3) 
Hunching 
prevention 
0.01 i'F 
Capacitor 
between 
pin 
II and GND 
0.01 i'F 
Capacitor 
between pin 
13 and GND 
Diode 
between pin 
II and power supply 


Diode between pm 13 and power supply 
100Q Resistor 
between pin 
II and pin 
13 


680kQ 
Resistor 
between pin 
II and GND 
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NJM2611 


Operating Current ys. Operating Voltage 


(Ta=25t) 


..•••..•... 
/ 
~ 
7 


I 
u 
~ 
.~ 
8. 
7 
o 
Ice 


(mA) 6 


6 


Operating 
Voltage 
V+ (V) 


Regulator Voltage Ys. Operating Voltage 


(Ta=25t) 


- 
,,- 
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!;h 
~ 
0> 
~:; 
00 
2.15 
" 
'" 


V,," 


(V) 


8 


Operating 
Voltage 
V+ (V) 


Dead Band Pin 6 Voltage 
ys. Pin 6 Sink Current 


>" 


0> 
." 
" 
c: 
00 


'" 
~ 
<Xl 
"0 


~ 
1.5 > 


'0c: 


To. 
0: 


(Ps) 


Regulator Voltage ys. Temperature 


(V+=6V) 


-- 
---- 


2.16 


!;h 
~0>~ 
~:; 
2.15 
~ 
'" 
V", 


(V) 
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• 
GENERAL DESCRIPTION 
The NJM2624 
is a 3-phase brushless 
DC motor pre-driver 
which 


requies external power-transistors 
suited to drive current of the motor. 


The Run Enable 
function 
is used as PWM control 
besides 
of 
ON/OFF switch function. 


• 
FEATURES 
• 
Operating Voltage 


• 
Low Operating Current 


• 
Output Switch Current 


• 
Run Enable 


• 
Forward or Reverse Direction 


• 
Bipolar Technology 


• 
Package Outline 


(+4.5V-+I8V) 
(lOmA max) 
(90mA typ.) 


PIN FUNCTION 
I: HI- 
2: HI+ 
3: H2+ 
4: H2- 
5: H3- 
6: H3+ 
7:FIR 
8: V· 


9 
GND 


10 
ON/OFF 


II 
OUT! 


12 
OUT3 


13 
OUT5 


14 
OUT6 


15 
OUT4 


16 
OUT2 


NJM2624D 
NJM2624M 
NJM2624V 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
V· 
20 
V 


Output Current 
10 
100 
mA 


(DMP-16) 
700 


Power Dissipation 
Po 
(DMP-16) 
300 
mW 


(SSOP-16) 
300 


Operating 
Temperature 
Range 
Topr 
-40-+85 
'C 


(D, M type-16) 
-40-+150 
'C 


Storage Temperature 
Range 
Tstg 


'C 
(V type) -40-+125 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
V· 
4.5 
- 
18 
V 


Supply Current 
Iq 
RL=oo,7Pin=OPEN,IOPin=OPEN 
- 
3.7 
10 
mA 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Input Offset Voltage 
Vio 
-4.2 
- 
4.2 
mV 


Input Common 
mode Voltage 
range 
Vicm 
1.5 
- 
10.5 
V 


Input Bias Current 
Ib 
- 
- 
600 
nA 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


Output Voltage 
I 
Voutl 
RL=470n, 
V·=12V 
8.9 
9.5 
- 
V 


Output Voltage 2 
Vout2 
RL=470n, 
V·=5V 
- 
3.5 
- 
V 


Maximum 
Output Current 
I 
lout 
I 
RL=IOOn, 
V·=12V 
50 
90 
- 
mA 


Maximum 
Output Current 
2 
lout 
I 
RL=IOOn, 
V·=5V 
- 
30 
- 
mA 


Output 
Leak Current 
I leak 
- 
- 
5 
J-lA 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


II2V· 


Run Enable Voltage 
Yon 
RL=470n 
- 
- 
V 
-0.5v 


II2V· 


Run Disable 
Voltage 
Voff 
RL=470n 
- 
- 
V 
+0.5v 


Source Current 
I 
Ion 
I 
Run Enable Terminal=GND 
- 
250 
400 
J-lA 


PARAMETER 
SYMBOL 
TEST CONDITIONS 
MIN. 
TYP. 
MAX. 
UNIT 


l/2V· 


Forward 
Direction 
VF 
RL=470n 
- 
- 
V 
-O.5v 


1I2V· 
Reverse Direction 
VR 
RL=470n 
- 
- 
V 
+0.5v 


Source Current 
I 
Ion 2 
Forward or Reverse Direction Terrninal=GND 
- 
250 
400 
J-lA 
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• TERMINAL DESCRIPTION 


PINNa. 
SYMBOL 
FUNCTION 
INSIDE 
EQUIVALENT 
CIRCUIT 


Sensor Input I 


2 
Hl+ 
Inverting 
Tenninal 


V+ 


3 


Sensor Input 2 
H2+ 


Inverting 
Tenninal 


Sensor Input 3 


6 
H3+ 
Inverting 
Tenninal 
H- 
H+ 


Sensor Input I 
Hl- 


Non-Inverting 
Terminal 


Sensor Input 2 
4 
H2- 
Non-Inverting 
Tenninal 


GND 


Sensor Input 3 
5 
H3- 


Non-Inverting 
Tenninal 


V+ 


50kQ 
50kQ 


Forward 
or Reverse 
7 
FIR 
Direction 
Tenninal 


ON/OFF 


50kQ 


""'3trPt-RDtIiD 
CtJ....tJrJ.-----7 
-61 


PIN NO. 
SYMBOL 
FUNCTION 
INSIDE 
EQUIV ALENT 
CIRCUIT 


8 
V' 
Power Supply 


9 
GND 
Ground 


y' 


50kQ 
50kQ 


Output Run Enable 
10 
Run Enable 
Terminal 


FIR 


50kQ 


GND 


y+ 


11 
Out I 


12 
Out3 


13 
Out5 
Internal 
Switching 


Transistor 
14 
Out6 
: Emitter 
Follower 
15 
Out4 
OUT 
16 
Out2 


OUT! 


680Q 
OUT2 


OUT3 


NJM2624 
680Q 
OUT( 


OUT5 


680Q 
OUT6 
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• 
GENERAL DESCRIPTION 
The NJM4151 
provide a simple low-cost method of NO conver- 


sion. They have all the inherent advantages of the voltage-to-frequency 
conversion 
technique. The Output of NJM4151 is a series of pulses of 
constant 
duration. 
The frequency 
of the pulses is proportional 
to the 
applied input voltage. These converters 
are designed for use in a wide 
range of data conversion and remote sensing applications. 


• 
FEATURES 


• 
Operating 
Voltage 


• 
Frequency 
Operation 
from 


• 
Package 
Outline 


• 
Bipolar Technology 


(8V-22V) 


(I.OHz to 100kHz) 


DlP8, DMP8 


PIN FUNCTION 


I 
Current 
Source 


2 
Scale Factor 


3 
Logic Ou tpu t 


4 
Ground 


5 
One-Shot 
R, C 


NJM41410 
6 
Threshold 


NJM4151M 
7 
Inpu t Voltage 
8 
V+ 


-------NsIII(}t1pMRtMJiD CiJ~Dd-----7 
-63 


NJM4151 


PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply 
Voltage 
y+ 
8-22 
Y 


Output Sink Current 
[SINK 
20 
mA 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


Input Yoltage 
Y, 
-0.2-Y+ 
(Y) 


Operating 
Temperature 
Range 
Topr 
-20-+75 


"C 


Storage Temperature 
Range 
TSig 
-40-+125 


"C 


PARAMETER 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


8Y<Y+<15Y 
2.0 
3.5 
6.0 
mA 


Operating 
Current 


15Y<Y+<22Y 
2.0 
4.5 
7.5 
mA 


Conversion Accuracy 
Y1N=IOY 
0.90 
1.00 
1.10 
kHzIV 
Scale Factor 
Rs=14.0kQ 


Drift with Temperature 
YIN= 10Y 
- 
±IOO 
- 
ppMf'C 


Drift with y+ 
Y'N=1.0Y 
0.2 
1.0 
%N 
8Y<Y+<18Y 
- 


Input Comparator 
Offset Yoltage 
- 
5 
10 
mY 


Offset Current 
- 
±50 
±IOO 
nA 


Input Bias Current 
- 
-100 
-300 
nA 


'Common 
Mode Range(Note 
I) 
o to Y+-3 
o to Y+-2 
- 
Y 


One-Shot 
Threshold 
Yoltage, 
Pin 5 
0.63 
0.66 
0.70 
XY+ 


Input Bias Current, 
Pin 5 
- 
-100 
-500 
nA 


Reset YSAT 
Pin 5, I=2.2mA 
- 
0.15 
0.50 
Y 


Current Source 


Output 
Current 
(Rs=14.0kO) 
Pinl,Y+=OY 
- 
138.7 
- 
/-LA 


Change 
with Yoltage 
Pin I, Y+=OY to Y+=IOY 
- 
1.0 
2.5 
/-LA 


Off Leakage 
Pin I, 
Y+=OY 
- 
I 
50.0 
nA 


Reference 
Voltage 
Pin 2 
1.70 
1.90 
2.08 
Y 


Logic Output 
YSAT 
Pin 3, f=3.OmA 
- 
0.15 
0.50 
Y 


VSAT 
Pin 3, I=2.0mA 
- 
0.10 
0.30 
Y 


Off Leakage 
- 
0.1 
1.0 
/-LA 
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• 
PRINCIPLE OF OPERATION 
Single Supply Mode Voltage-to-Frequency 
Conversion 
In this application 
the NJM4151 functions 
as a stand-alone 
voltage to frequency 
converter 
operating 
on a sin!;'e positive 
power 
supply. 
Refer 
to Figure 
I, the simplified 
block diagram. 
The NJM4151 
contains 
a voltage 
comparator, 
a one-shot, 


and a precision 
switched 
current 
source. 
The voltage 
comparator 
compares 
a positive input voltage applied 
at pin 7 to the 
voltage at pin 6. If the input voltage is higher, the comparator 
will fire the one-shot. 
The output 
of the one-shot 
is connected 
to both 
the logic output 
and the precision 
switched 
current 
source. 
During 
the one-shot 
period, 
T, the logic output 
will 
go low and the current 
source 
will turn on with current 
I. 


At the end of the one-shot 
period 
the logic output 
will go high and the current 
source 
will shut off. At this time the 
current 
source has injected 
an amount 
of charge Q= loT into the network 
RB-CB. If this charge has not increased 
the voltage 
VB such that VB>V" 
the comparator 
again fires the one-shot 
and the current 
source 
injects another 
lump of charge, 
Q, 


into the RB-CB network. 
This process 
continues 
until V,,>V,. 
When 
this condition 
is achieved 
the current 
source 
remains 
off and the voltage 
VB decays until VB is again equal 
to 
V,. This completes 
one cycle. The VFC will now run in a steady 
slate mode. 
The current 
source 
dumps 
lumps of charge 
int.o the capacitor 
CB at rate fast enough 
to keep VB""V,. Since the discharge 
rate of capacitor 
CB is proportional 
to VB/RB, 
the frequency 
at which the system runs will be proportional 
to the input voltage. 


FREQUENCY 
OUTPUT 
l.Jl.r 
+i t-T 


V, 


INPUT 
VOLTAGE 
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The 4151 YFC is easy to use and apply if you understand 
the operation 
of it through 
the block diagram, 
Figure 
1. 


Many 
users, 
though, 
have expressed 
the desire 
to understand 
the workings 
of the internal 
circuitry. 
The 
circuit 
can be 
divided into five sections: the internal 
biasing network, 
input comparator, 
one-shot, 
voltage reference, 
and the output 
current 
source. 
The internal 
biasing 
network 
is composed 
of 039-043. 
The N-channel 
FET 043 
supplies 
the initial current 
for zener 
diode 
039. 
The 
NPN 
transistor 
038 
senses 
the zener 
voltage 
to derive 
the current 
reference 
for the multiple 
collector 
current 
source 
041. 
This special PNP transistor 
provides 
active pull-up 
for all of the other 
sections 
of the 4151. 


The input comparator 
section 
is composed 
of 01-07. 
Lateral 
PNP transistors 
01-04 
form the special ground-sensing 
input which is necessary 
for YFC operation 
at low input voltages. 
NPN transistors 
05 and 06 convert 
the differential 
signal 
to drive the second 
gain stage 07. 
If the voltage 
on input pin 7 is less than that on threshold 
pin. 6, the comparator 
will 
be off and the collector 
of 07 
will be in the high state. 
As soon as the voltage 
on pin 7 exceeds 
the voltage 
on pin 6, 
the collector 
of 07 
will go low and trigger the one-shot. 


The one-shot 
is made from a voltage comparator 
and an R-S latch. Transistors 
012-015 
and 018-020 
form the com- 
parator, 
while 08-011 
and 016-017 
make up the R-S latch. One latch output, 
open-collector 
reset transistor 
016, 
is con- 
nected 
to a comparator 
input and to the terminal, 
pin 5. Timing resistor 
Ro is tied externally 
from pin 5 to y+ and timing 
capacitor 
Co is tied from pin 5 to ground. 
The other 
comparator 
input is tied to a voltage 
divider 
RrRs 
which sets the 
comparator 
threshold 
voltage 
at 0.667 Y+. One-shot 
operation 
is initiated 
when the collector 
of 07 goes low and sets the 
latch. This causes 016 
to turn off, releasing 
the voltage 
at pin 5 to charge exponentially 
towards 
Y+ through 
Ro. As soon 
as this voltage 
reaches 
0.667 Y+, comparator 
output 
020 
will go high causing 
010 
to reset 
the latch. 
When 
the latch is 
reset, 
016 
will discharge 
Co to ground. 
The one-shot 
has now completed 
its function 
of creating 
a pulse of period 
T= 1.1 
RoCo at the latch output, 
021. 
This pulse is buffered 
through 
023 
to drive the open-collector 
logic circuit transistor 
032. 
During the one-shot 
period the logic output 
will be in the low state. The one-shot 
output 
is also used to switch the reference 
voltage 
by 022 
and 024. 
The 
low T.e. 
reference 
voltage 
is derived 
from the combination 
of a 5.5Y zener 
diode 
with 
resistor 
and diode level shift networks. 
A stable 
1.89 volts is developed 
at pin 2, the emitter 
of 033. 
Connecting 
the external 
current-setting 
resistor 
Rs=14.0.o. 
from pin 2 to ground 
gives 
135/LA 
from the collectors 
of 
033 
and 034. 
This current 
is reflected 
in the precision 
current 
mirror 
035-037 
and produces 
the output 
current 
10 at pin 
1. When 
the R-S latch is reset, 
022 
and.024 
will hold the reference 
voltage off, pin 2 will be at OY, and the current 
will 
be off. During 
the one-shot 
period 
T, the latch will be set, the voltage 
of pin 2 will go to 1.89Y, and the output 
current 
will be switched 
on . 


• 
TYPICAL APPLICATION 
1. 
Single supply Voltage-to-Frequency Converter 
Figure 2 shows the simplest 
type of YFC that can be made with the 4151. Input voltage 
range is from 0 to + lOY, and 
output 
frequency 
is from 0 to 10kHz. 
Full scale frequency 
can be tuned 
by adjusting 
Rs, the output 
current 
set resistor. 


This circuit 
has the advantage 
of being simple 
and low in cost, 
but it suffers 
from inaccuracy 
due to a number 
of error 
sources. 
Linearity 
error 
is typically 
1%. A frequency 
offset will also be introduced 
by the input comparator 
offset voltage. 
Also, 
response 
time for this circuit 
is limited 
by the passive integration 
network 
RBCB. For the component 
values shown 
in Figure 2, response 
time for a step change 
input from 0 to + lOY will be 135msec. 
For applications 
which require 
fast 
response 
time and high accuracy, 
use the circuits of Figure 3 and 4. 


V, 
VOLTAGE 
INPUT 
10 FREQUENCY 
R, 
OUTPUT 


5.1kQ utr 


TO+V'T--1 
f- 


DESIGN EQUATIONS 
Rs 
Hz 
10=KV, WhereK=O.486RBRoCo 
V 


T~I.IRoCo 
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2. 
Precision VFC with Single Supply Voltage 
For applications 
which require 
a VFC which will operate 
from a single positive 
supply with positive 
input voltage, 
the 
circuit of Figure 3 will give greatly improved 
linearity, 
frequency 
offset, and response 
time. Here, 
an active integrator 
using 
one section 
of the NJM3403A 
quad ground-sensing 
op-amp 
has replaced 
the RB-CB network 
in Figure 
2. Linearity 
error 
for this circuit 
is due only to the 4151 current 
source 
output 
conductance. 
Frequency 
offset 
is due only to the op-amp 
input offset and can be nulled to zero by adjusting 
RB. This technique 
uses the op-amp 
bias current 
to develop 
the null 
voltage, 
so an op-amp 
with stable bias current, 
like the NJM3403A, 
is required. 


C, 
.002I'F 


OFFSET 
ADJUST 
R, 


Figure 3. 
PrecisionVoltage-to-Frequency Converter Single Supply 


3. 
Precision Voltage-to-Frequency 
Converter 
In this application 
(Figure 
4) the 4151 VFC is used with an operational 
amplifier 
integrator 
to provide 
typical linearity 
of 0.05% 
over the range of 0 to -IOV. 
Offset is adjustable 
to zero. 
Unlike 
many VFC designs which lose linearity 
below 
IOmV, this circuit 
retains 
linearity 
over the full range of input voltage, 
all the way to OV. 
Trim the full scale adjust pot at V,= -10V 
for an output 
frequency 
of 10kHz. The offset adjust pot should 
be set for 
10Hz with an input voltage 
of -lOmV. 
The 4131 operational 
amplifier 
integrator 
improves 
linearity 
of this circuit over that of Figure 2 by holding 
the output 
of the source, 
Pin 1, at a constant 
OV. Therefore 
linearity 
error due to the current 
source output 
conductance 
is eliminated. 
The diode connected 
around 
the op-amp 
prevents 
the voltage 
at 4151 pin 7 from going below O. Use a low-leakage 
diode 
here, since any leakage will degrade 
the accuracy. This circuit can be operated 
from a single positive supply if an NJM3403A 
ground-sensing 
op-amp 
is used for the integrator. 
In this case, the diode can be left out. Note that even though 
the circuit 
itself will operate 
from a single supply, 
the input voltage is necessarily 
negative. 
For operation 
above 
10kHz, bypass 4151 
pin 6 with O.01ILF. 


OUTPUT 
FREQUENCY 
O,fo<IOkHz 
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4. 
Comparison of Voltage-to-Frequency 
Application Circuits 
Table 
1 compares 
the VFC applications 
circuits for typical linearity, 
frequency 
offset, response 
time for a step input 
from 0 to 10 volts, sign of input voltage, and whether the circuit will operate from a single positive supply or split supplies. 


Figure 2 
Figure 3 
Figure 4 


Linearity 
1% 
0.2% 
0.05% 


Frequency 
Offset 
+ 10Hz 
0 
0 


Response Time 
135msec 
IOmsec 
10msec 


Input Voltage 
+ 
+ 
- 


Single supply 
yes 
yes 
yes 


Split Supply 
- 
- 
yes 


5. 
Frequency-to-Voltage 
Conversion 
The 4151 can be used as a frequency-to-voltage 
converter. 
Figure 5 shows the single-supply FVC configuration. 
With 
no signal applied, 
the resistor bias networks tied to pins 6 and 7 hold the input comparator 
in the off state. 
A negative 
going pulse applied to pin 6 (or positive pulse to pin 7) will cause the comparator 
to fire the one-shot. For proper operation, 


pulse width must be less than the period of the one-shot, 
T=1.1 
RoCo. For a 5Vp-p square-wave input the differentiator 
network 
formed by the input coupling capacitor 
and the resistor bias network will provide pulses which correctly trigger 
the one-shot. An external voltage comparator 
such as the NJM311 or NJM2901 can be used to "square-up" 
sinusoidal input 
signals before they are applied to the 4151. Also, the component 
values for the input signal differentiator 
and bias network 
can be altered 
to accommodate 
square 
waves with different amplitudes 
and frequencies. 
The passive integrator 
network 
ReCe filters the current 
pulses from the pin 1 output. 
For less output ripple, increase the value of Ce. 


Frequency 


Input 
.022"f 
fo o-j 
LJl...J 


Square 
Wave 


SVP_f' 


Output 
Voltage 


Vo 


0<1,< 
10kHz 
SV1, 
I' 


Square 
Wave 


Frequency 


Input 
022"f 
I, C>----i 


~ 
10011 


5 
Vu 


Voltage Output 
-IOV:;;V,,:o 
0 


+15V 


Design Equations 


Vo=I,·K-'whereK=0.486 
R"~:Co ~ 
T = 1. IRoc., 
t 
-15V 
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6. 
Precision Frequency-to-Voltage 
Converter 
For increased 
accuracy and linearity, 
use an operational 
amplifier integrator 
as shown in Figure 6, the precision FVC 
configuration. 
Trim the offset to give -10mV 
out with 10Hz in and trim the full scale adjust for -lOV 
out with 10kHz 
in. Input signal conditioning for this circuit is necessary just as for the single supply mode, and scale factor can be program- 
med by the choice of component 
values. A tradeoff 
exists between 
output 
ripple and response time, through the choice 


-of integration 
capacitor C,. If Ct=O.I/LF the ripple will be about loomV. Response time constant ~R=RB'C" For RB=lookfi 
and C1=O.I/LF, ~R=10ms 


• 
PRECAUTIONS 
1. 
The voltage applied to comparator 
input pins 6 and 7 should not be allowed to go below ground by more than 0.3 
volt. 


2. 
Pins 3 and S are open-collector 
outputs. 
Shorts between 
these pins and 
V + 
can cause overheating 
and eventual 
destruction. 


3. 
Reference 
voltage terminal pin 2 is connected to the emitter of an NPN transistor 
and is held at approximately 
1.9 
volts. This terminal 
should be protected 
from accidental 
shorts to ground or supply voltages. 
Permanent 
damage 
may occur if current 
in pin 2 exceeds SmA. 


4. 
Avoid stray coupling between 
41S1 pins Sand 
7, which could cause false triggering. 
For the circuit of Figure 2, 
bypass pin 7 to ground with at least 0.01/LF. 
If false triggering is experienced 
with the precision mode circuits, bypass 
pin 6 to ground with at least 0.01/LF. 
This is necessary for operation 
above 10kHz . 


• PROGRMMING THE 4151 
The 41S1 can be programmed 
to operate 
with a full scale frequency 
anywhere 
from 1.0Hzto 
100kHz. In the case of 
the VFC configuration, 
nearly any full scale input voltage from 1.0V and up can be tolerated 
if proper scaling is employed. 


Here is how to determine 
component 
values for any desired full scale frequency. 
1. 
Set Rs= 14kfi or use a 12kfi resistor and Skfi pot as shown in the figures. (The only exception to this is Figure 4.) 


2 
Set 
T= 1.1R"c.,=O.7S[ I/f,,1 where 
f" 
is 
the 
desired 
full 
scale 
frequency. 
For 
optimum 
performance 
make 


6.8kfi<Ro<680kfi 
and 0.oo1/LF<Co< J.O/LF 


3. 
a) 
For the circuit of Figure 2 make CB= 10-2 [I/fo] 
Farads. 


Smaller values of CB will give faster response time, but will also increase frequency offset and nonlinearity. 


b) 
For the active integrator 
circuits make Ct=SXI0-5[lIfo] 
Farads. The op-amp integrator 
must have a slew rate 
of at least I3Sx 1O-6[lICd volts per second where the value of C1 is again give in Frads. 


4. 
a) 
For the circuits of Figure 2 and 3 keep the values of RB and RB' as shown and use an input attenuator 
to 
give the desired full scale input voltage. 


b) 
For the precision mode circuit of Figure 4, set RR=V"/IOO/LA where VII>is the full scale input voltage. Alter- 
nately the op-amp inverting input (summing node) can be used as a current input with full scale input current 
110= -Joo/LA. 


S. 
For the FVCs, pick the value of CB or C1 to give the optimum 
tradeoff between 
response time and output ripple 
for the particular 
application. 


• 
DESIGN EXAMPLE 
1. 
Design a precision VFC (from Figure 4) with fo=lookHz 
and VIO=-JOV. 


1. 
Set Rs=14.0kfi. 
2. 
T=O.7S (1I105)=7.S/Lsec Let Ro=6.!!kll 
and C,,=O.(XlI/LF 
3. 
C,=SXI-5(l/105)=S()()pF 
Op-amp slew rate must be at lease SR=13SXIO-o(I/S()()pF)=O.27V//Lsec 
4. 
RB=10V/l00/LA=1OOkfi 


II. 
Design a precision VFC with fo=1Hz and VIO=-lOV, 
1. 
Let Rs=14.0kfi. 
2. 
T=O.7S(1I1)=0.7Ssec 
Let Ro=680kfi 
and Co=1.0/LF 
3. 
C,=Sx10-5(11l) 
F=SO/LF 
4. 
R,,= HXlkll 


III. 
Design 
a single supply FVC to operate 
with a supply voltage 
of 8V and full scale input frequency 
fo=83.3Hz. 
The 
output 
voltage 
must reach 
at least 0.63 of its final value in 200msec. 
Determine 
the output 
ripple. 


I. 
Set Rs=14.0kfi. 
2. 
T=0.75(l/83.3)=9msec 
Let Ro=82kfi 
and Co=O.lp.F 
3. 
Since this FVC must operate 
from 8.0V, we shall make the full scale output 
voltage 
at pin 6 equal 
to 5.0V. 


4. 
RB=5V/100p.A=50kfi 
5. 
Output 
response 
time constant 
is ~R~20msec 
Therefore 
CB~~R/RB=200XIO-3/50XI03=4p.F 
Worst 
case ripple 


voltage 
is: VR=9mSx135p.Al4p.F=304mV 


IV. 
Design 
an opto-isolated 
VFC with high linearity 
which accepts 
a full scale input voltage of + JOV. See Figure 7 for 
the 
final disign. 
This circuit 
uses the precision 
mode 
VFC configuration 
for maximum 
linearity. 
The 
NJM3403A 
quad op-amp 
provides 
the functions 
of inverter, 
integrator, 
regulator, 
and LED 
driver. 
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R.=IOOkQ, 
Ro=5.lkQ 


C.=1.0"F, 
Co=O.OI"F 
Rs=15.7kQ 


SCALE FACTOR 
I. OOOkHz/V 
Test 
Circuit: Fig.2 


10 


3,000 


;>, 
<) 
c:" 
::s! 
2,000 


:; 
~ 
V·=IOV, 
R.=IOOkQ 


0 
C.=1.0"F 


fo 
1,000 
Ro=5.lkQ 


Co=O.OI"F 
(Hz) 
V'N=1.0V 
500 
Test 
Circuit: Fig.2 


10 
20 
30 
40 
50 


Rs 
(kO) 


()' 
ii 
~ 
10,050 


Li: 
10,025 


:; 
10,000 
~ 
9,975 


o 
9,950 


V'=IOV, 
R.=IOOkQ, Ro=5.lkQ 


I 
C.=5000pF,Co=500pF 


SCALE FACTOR 
20kHzIV 
Test 
Circuit: Fig.2 


10 


Input 
Voltage 
VIN (V) 


R.= 100kQ 
C.=1.0"F 
Ro=5.lkQ 


Co=O.Oi"F 
V'N= 5 V._. SQUARE WAVE 
Test 
Circuit: Fig.5 


" 
bIl~ 
0;> 
:; 
1.0 
~ 
0 


VOUT 


(V) 
0.1 


NJM4200 


• 
GENERAL DESCRIPTION 
The NJM4200 is the industry's first integrated circuit multiplier to 
have complete 
compensation 
for nonlinearity, 
the primary 
source of 
error and distortion. This is also the first IC mustiplier to have three on- 
board operational 
amplifiers designed specifically 
for use in multiplier 
logging 
circuits. 
These specially-designed 
amplifiers 
are frequency 
compensated 
for optimum AC response in a logging circuit; the heart 
of a multiplier, 
and can therefore 
provide 
superior 
AC response 
in 
comparison to other analog multipliers. 


Versatility 
is unprecedented; 
this is the first IC multiplier that can 
be used in a wide variety of applications 
without sacrificing accuracy. 


Four-quadrant 
multiplication, 
one-quadrant 
division or square-rooting, 
and RMS-to-DC 
conversion 
can all be easily 
implemented 
with 
predictable 
accuracy. 
The nonlinearity 
compensation 
is not just 
trimmed at a single temperature, 
it is designed to provide compensation 
over the full temperature 
range. 
This nonlinearity 
compensation 
combined with the low gain and offset drift inherent in a well-designed 
monolithic chip provides a very low tempco on accuracy. 


The excellent linearity and versatility were achieved through circuit 
design rather than special grading 
or trimming 
therefore 
unit cost is 
very low. Analog 
multipliers 
can now be used in application 
where 
price was previously an inhibiting factor. 


The NJM4200 
is ideal for use in low-distortion 
audio modulation 
circuits, voltage-controlled 
active filters, and precision oscillators. 


• 
High accuracy 
Non-linearity 


Temperature 
coefficient 


• 
Multiple 
functions 
Multiply, 
divide, 
square, square root, RMS-to-DC 
conversion, 
AGe, 


and modulate/demodulate 


• 
Wide bandwidth 


• 
Package 
Outline 


• 
Bipolar 
Technology 


(0.3% 
maximum) 
(0.OO5%/'C maximum) 


(4MHztyp-) 


DlP8, DMP8 


NJM42000 
NJM4200M 
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PARAMETER 
SYMBOL 
RATINGS 
UNIT 


Supply Voltage 
V' 
-22 
V 


Power Dissipation 
Po 
(DIP8) 
500 
mW 


(DMP8) 
300 
mW 


Input Current 
IIN 
-5 
mA 


Operating 
Temperature 
Range 
Topr 
-20-+75 
t 


Storage Temperature 
Range 
Tstg 
-40-+125 
t 


NJM4200 


PARAMETER 
SYMBOL 
TEST CONDITION 


MIN. 
TYP. 
MAX. 
UNIT 


Input range(I"I, 
and I,) 
IIN 
1.0 
- 
1000 
p.A 


Total error as I::ultiplier 


- 
- 


Untrimmed 
- 
±3.0 
% 


With external trim 
- 
- 
- 
±O.S 
% 


Versus 
temperature 
- 
Operational 
TelT'perature 
Range 
- 
±O.ooS 
- 
%rC 


Versus 
Supply 
- 
Y-=-9V--18V 
- 
±O.I 
- 
%N 


Nonlinearity 
- 
SOp.A<I<2S0p.A 
- 
- 
±O.3 
% 


Input offset voltage 
VIO 
II=I,=I,=ISOp.A 
- 
- 
±IO 
mV 


Input bias current 
IB 
II=I,=I,=ISOp.A 
- 
- 
SOO 
nA 


Average temperature coefficient 
- 
II=I,=I,=ISOp.A 
- 
- 
± I(MI 
!.,v;oC 


of input offset voltage 


Output 
current 
range(I,) 
I. 
(Note 
I) 
1.0 
- 
1000 
p.A 


Frequency 
response,-3 
dB 
fR 
- 
4 
- 
MHz 


Operating 
voltage 
V- 
-9 
-IS 
-18 
V 


Operating 
Current 
Ice 
II=I,=I,=ISOp.A, 
Ta=2S"C 
- 
- 
4 
mA 


Note 
I: These 
specifications 
apply with output 
(I,) connected 
to an op amp summing 
junction. 
If desired, 
the output 
(I,) at pin (4) can be 


used to drive a resistive 
load directly. 
The 
resistive 
load should 
be less than 700 ohms 
and must be pulled 
up to a positive 
supply 


such that the voltage 
on pin (3) stays within 
a range 
of 0 to + SV. 


• 
FUNCTION DESCRIPTION 
The 
NJM4200 
multiplier 
is designed 
to multiply 
two input currents 
(11 and 12) and to divide by a third 
input 
current 


(14). 
The 
output 
is also in, the 
form of a current 
(h). 
A simplified 
circuit 
diagram 
is shown 
in Figure 
I. The 
nominal 
relationship 
between 
the three 
inputs 
and the output 
is: 


4...!! 


OUTPUT 


Figure 1. 4200 Multiplier 
Functional Diagram 


I -~ 
(1) 
3- 
I_ 


All four currents 
must be positive 
and restricted 
to a range of l!LA to 1mA. The three 
input currents 
go into the mul- 
tiplier chip at op-amp 
summing junctions 
which are nominally 
at zero volts. Therefore, 
an input voltage can be easily con- 
verted 
to an input current 
by a series resistor. 
Any number 
of currents 
may be summed 
at the inputs. 
Depending 
on the 
application, 
the output 
current 
can be converted 
to a voltage 
by an external 
op-amp 
or used directly. 
This capability 
of 
combining 
input currents 
and voltages 
in various 
combinations 
provides 
great versatility 
in application. 


Inside 
the multiplier 
chip, the three 
op-amps 
make the collector 
currents 
of transistors 
01> O2, and 0_ equal 
to their 
respective 
input currents 
(II> 12, and 1_). These op-amps 
are designed with current-source 
outputs and are phase-compensated 
for optimum 
frequency 
response 
as a multiplier. 
Power 
drain of the op-amps 
was minimized 
to prevent 
the introduction 
of undesired 
thermal 
gradients 
on the chip. The three 
op-amps 
operate 
on a single-supply 
voltage 
(nominally 
-15V) 
and 
total quiescent 
current 
drain is less than 4mA. 
These 
special op-amps 
provide 
significantly 
improved 
performance 
in com- 
parison 
to 741-type 
op-amps. 
The actual 
multiplication 
is done within the log-antilog 
configuration 
of the Ot-O_ 
transistor 
array. 
These 
four trans- 
istors, 
with associated 
proprietary 
circuitry, 
were specially designed 
to precisely 
implement 
the relationship. 


kT 
ICN 
VBEN=-q- 
In 1; 


Previous 
multiplier 
designs 
have suffered 
from an additional 
undesired 
linear 
term in the above 
quation: 
the collector 
current 
times the emitter 
resistance. 
This IcrE term can cause significant 
linearity 
error. 
In four-quadrant 
multiplier 
circuits, 


this added 
IcrE term 
introduces 
a parabolic 
nonlinearity 
even with matched 
transistors. 
New JRC has developed 
a unique 
and proprietary 
means of inherently 
compensating 
for this undesired 
IcrE term. 
Furthermore, 
this New JRC-developed 
cir- 
cuit technique 
compensates 
linearity 
error 
over temperature 
changes. 
The 
nonlinearity-versus-temperature 
is significantly 
improved 
over earlier 
designs. 
From 
equation 
(2) and 
by assfiming 
equal 
transistor 
junction 
temperatures, 
summing 
base-to-emitter 
voltage 
drops 
around 
the transistor 
array yields: 


kT 
II 
12 
13 
I_ 
-[In-+1n--ln--1n-:-)=O 
(3) 
q 
1st 
IS2 
IS3 
1S4 


11 12 
ISl 
IS2 
I;I:= IS3 1S4 


The ratio of reverse 
saturation 
currents, 
1StIszlls3ls_ depends 
on the transistor 
matching. 
In a monolithic 
multiplier 
this 
matching is easily achieved and the ratio is very close to unity, typically l.O± 1%. The final result is the desired relationship: 


I-~ 
3- 
I_ 


The inherent 
linearity 
and gain stability combined 
with low cost and versatility 
makes this new circuit ideal for a wide 
range of nonlinear 
functions. 
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Applications 


Four-Quadrant, General·Purpose Multiplier 


R, 
R, 


h=!.!.!l 


I. 


R, 
L 
" 
V, 


NJM4200 


NJM4200 


The general 
schematic 
for a four-quadrant 
multiplier 
using the NJM4200 
IC is shown in Figure 2. A positive 
reference 
voltage, 
VR, is used to offset the multiplier 
chip. To stay within the most linear operating 
range, 
it is necessary 
that VRfR2 


plus Vx/R, be limited 
to a range of 50/LA to 250/LA. Within 
the operating 
range. 
input and output 
currents 
are given by 
the following 
equations: 


1,= Vx+ VR 
R, 
R2 


1- VR 
,-R2 


Combining 
these relationships 
through 
the equation 
13=1,lil, 
yields: 


V _RoR2 
VxVv 


o-R/ 
VR 


The reference 
voltage 
VR must be positive, 
but Vx and Vy can be AC voltages. 
The positive 
supply voltage 
can be used 
as the reference 
in many applications 
where a wen-regulated 
+ l5V is available. 
Some typical values for a multiplier 
scaled 


at VxVy/lO 
are calculated 
below: 


Given: 
Vx and Vy have range of -lOV 
to + lOV 
Desired 
scaling is Vo=VxVy/lO 
Reference 
voltage 
VR is +l5V 


-lOV 
l5V50 
A 
lOOK +R2 
/L 


(2) 
Calculate 
Ro from 
RoR2 
I 
I 
RT 
V" =10 
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These 
values cause a range 
on I, and 12 of 50ILA 
to 250ILA 
to for Vx and Vv of -lOV 
to +lOV. 


While the choice of values for R"R2 
and Ro are arbitrary, 
best results are obtained 
by operating 
I, and 12 over a range 
of approximately 
50ILA 
to 250ILA. 


Accuracy 
of the four-quadrant 
multiplier 
is dependent 
upon both the NJM4200 chip and the external 
components. 
AC 
feedthrough, 
which is the undesired 
output 
when multiplying 
one AC input by zero on the other 
input, 
is dependent 
on 
op amp offsets and on the matching 
of the R, and R2 resistor sets. Gain accuracy depends 
on the external 
reference 
voltage 
VR, 
the resistor 
ratio 
RoRzlR,2, and the multiplier 
chip. 
Linearity 
depends 
almost 
entirely 
upon 
the multiplier 
IC. The 
linear error terms can all be nulled externally 
by trimming 
resistor ratios or offsets. A four-quadrant 
multiplier 
with provision 
for external 
trimming 
of linear error components 
is shown in Figure 3. The optimum 
mix of component 
tolerances, 
trimming 
range, 
and cost is very application 
dependent. 
With moderate-cost 
components 
and no external 
trimming, 
the NJM4200 
is 
more 
accurate 
than many of the complete 
IC multipliers. 
With precision 
components 
and external 
trimming 
as shown in 
Figure 
3, the NJM4200 
is capable 
of performance 
comparable 
to the best hybrid or modular 
multipliers. 


The error 
analysis is most easily done by separately 
considering 
resistor 
match, 
offsets, 
and gain; then superimposing 
the results. 


I-.!- 
I·R2d 


NJM4200 


Vosl 
7 
R,c 


I - 1,1, 
3-T 


2' 
I, 


Ro 


Vasz 2 


y' 
Yo 


RIb 


Rid 
y+ 


y' 


Figure 3. Four-Quadrant, General-Purpose Multiplier with Offset Adjustments 


Resistor Matching 


Assuming 
no op amp offsets and no error 
due to the multiplier 
chip, then the output 
would be the sum of the items 
given below: 
RoR2d VxVy 


R'aRIc VR 
Ro (R2d 
R1c)V 
Vy Feedthrough= 
- 
- 
- - 
y 
R,c 
R2a 
RIb 


Vx Feedthrough= 
Ro (R2d 
R,a)v 
R'a 
R2b-~d 
x 


The AC feedthrough 
is directly 
proportional 
to the matching 
of the R2 
through 
on the X or Y input is related 
to resistor 
tolerance 
as: 


Ro (R2d _ R2a 
) V 
2 


R2a 
R2b 
R2c 
R 


resistor 
set and the R1 resistor 
set. AC feed- 


For example, 
if Rt/R, 
were 1.5 as in the example 
given previously 
and the resistors 
were matched 
to within 
1%, then 


the maximum 
AC feedthrough 
due to resistor 
mismatch 
would be 3% of the Vx or Vy input voltage. 
This AC feedthrough 
can be nulled 
directly 
by trimming 
the resistor 
sets or indirectly 
by trimming 
offsets. 


In a multiplier, 
the offsets are cross multiplied 
and can thus cause AC feedthrough. 
When 
one input is zero and the 


other 
is a large AC signal, 
then 
the output 
will be the offset of the "zero" 
input 
times the AC signal. 
To quantify 
this 


effect, 
consider 
the circuit as shown in Figure 3. The offsets of each amplifier 
are due to both input offset voltage for the 
op amp and the input offset current 
times the source 
resistance. 


These 
offsets can be lumped 
together 
into a single Vos term. 
For this analysis, 
assume 
that the external 
resistors 
are 
perfectly 
matched 
(R,'s 
and R/s 
all matched). 
The set of equations 
below must be combined 
to see their interaction: 


7-7 6-----N4rwJtrpMHMJioCO ...lItJ..------- 


NJM4200 


I, = Vx- VOS' + VR- VOS' 
R, 
R, 


Iz= Vv-Vos,+ 
VR-VOS' 


R, 
R, 


I, = Vx- Vos, + Vv- VOS3+ VR- VOS3+ Vo- VOS3 


R, 
R, 
R, 
Ro 


1.= VR-VO" 
I,=~ 
R, 
I. 


Desired 
Output = Ro R, 
VxVv 
R,' 
-v;;- 


Vy FeedthroUgh=~ 
~R [VO,,- 
(~+ 
1 )Vos,] 
Vv 


Vx Feedthrough=~ 
~R [Vos, - (~+ 
1) Vos,] 
Vx 


O 
0 
(2Ro 
Ro) 
(Ro 
R') 
( 
) 
utput 
ffset= 
~+R;+ 
1 
Vos,- 
{l;+R, 
Vos,+Vos, 


For simplicity, 
Vos2 terms 
and gain-error 
factors 
on error 
terms 
can be dropped. 
The output 
voltage 
would 
then 
be 
the sum of the terms given above: 
To estimate 
magnitudes, 
consider the previous example where Ro=I50kfl,R, 
and R2 were IOOkfl, and VR=I5V. 
Then, 


To carry this example 
further, 
let each Vos term have a maximum 
value of ±IOmV. 
The worst-case 
combination 
would 
then be a feedthrough 
of O.OO3Vyand O.OO3Vx. Output 
offset could be as high as 115mV, but would generally 
be less. 
The trimming 
procedure 
is straight-forward 
when done in the following 
recommended 
sequence. 
1. 
Apply 
a full-scale 
AC voltage 
To Vy and make Vx zero. 
Trim Vos, for output 
null (Vo=O). 
2. 
Apply the same full scale AC·voltage 
to Vx and Vy zero. Trim VOS2 for output 
null (Vo=O). 
3. 
Apply zero to both inputs(Vx=O 
and Vy=O). 
Trim VOS3 for output 
null (Vo=O). 


4. 
Adjust 
scale factor with Ro. Always adjust the input offsets before 
setting 
the scale factor. 


In most application, 
the offset 
adjustments 
are used to compensate 
for the R, and R2 resistor 
network 
mismatch 
as 


well as the op amp offsets. 
Thus. 
the range 
of offset 
adjustment 
is usually 
chosen 
to encompass 
both 
error 
terms. 
For 
example. 
the Vy feedthrough 
is: 


{ Ro (Rld 
R,,) 
Ro 
1 l 
(R') 
V 
]} V 
- --- 
+- - 
Vos.- 
-+ 1 
051 
Y 
R, 
R" 
Rib 
R, 
VR 
R, 


One Quadrant 
Divider 
Division 
is very easily implemented 
with the NJM4200 
multiplier 
when the inputs 
are all positive. 
The circuit for one- 
quant 
division is shown in Figure 
4. The inputs Vx, Vz, and VR must be positive 
and the input currents 
1" 12 and I, must 
be restricted 
in range. 
Within 
the rated 
range, 
I, 12 will equal 
13 I, and therefore: 


(~:)x(~:) = (~)x(~~) 


The reference 
input VR is generally 
fixed and the ratio of RoRiR,R2 
is usually chosen to make Vo=IOV 
at the maximum 
value of VxNz. 
For example, 
if VR=6.2V 
and VxNz 
maximum 
is one, 
then choose 
RoRiR,R2 
of 10/6.2 which is 1.613. 


The output 
would then be: 


Vx 
Vx 
Vo=I~. 
whereVz;>;l 


III 
I •• 
aftft.'" 


INPUTS 


y, 


R, 
I, 
8 
y, 
- 


Rs 
NJM4200 


y+ 
Vasl 


y- 
I - 1,1, 


I, 
3-T 


y. 
- 


v+ 
:;J;.Cs 


VOSl 


y- 
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These offsets should be nulled to obtain 
best accuracy. 
The output 
voltage with offsets considered. 
but neglecting 
Vos'- 


terms, 
is given by: 


Because 
the offsets and signals are interactive, 
the recommended 
procedure 
for adjustment 
is the following: 


1. 
Monitor 
the offsets 
at pins (8) and (1) directly 
and adjust Vos!> VOS2 to null them. 
This removes 
the VOS1 and VOS2 
error 
terms. 
2. 
Make Vx=Vz 
and sweep over their full dynamic 
range. 
The output 
should be constant; 
vary the VOS4ADJ 
pot for a 
constant 
output 
of R.Ro VRIR,R2 
plus VOS). 


3. 
Apply the minimum 
value of VxNz 
and adjust VOS) to obtain 
the proper 
Yo. 


4. 
Apply the maximum 
value of VxNz 
and adjust Ro for proper 
Yo. 


The accuracy 
will be limited 
only by the nonlinearity, 
which for the NJM4200 
is very small. 


Square-Rooting 
The circuit 
for implementing 
the square-rooting 
function 
is shown in Figure 
5. An input 
voltage 
Vx multiplied 
by a 
reference 
voltage 
VR is made equal 
to the square 
of the output 
voltage. 
The relationship 
1112=1)1. becomes: 


Vx V. 
Vo' 


R,R, 
RoR. 


The input voltage 
must be positive. 
Scaling is determined 
by the external 
resistor 
network 
and reference 
voltage 
YR' The 
output 
voltage 
is given by: 


Vo= 
RoR·V•Vx 
R, R, 


In most applications, 
the resistors 
should be comparable 
in value and VR should be in the range of 5V to 15V. A scale 
factor of 10 is very convenient 
and provides 
an output 
range of 0.3V to toV for an input range of 10mV to toV. In equation 


form: 


The offsets can be externally 
trimmed 
as needed. 
The nonlinear 
nature 
of the square-rooting 
function 
makes 
the error 
due to offsets very small for large inputs 
and very large at low input levels. With offsets included, 
the output 
voltage 
is: 
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The term VOS2/VR affects gain only and is constant, therefore varying Ro can compensate for the VOS2error term. The effect 
of VOSJand Vos< is additive and only one of these offsets are advisable to be adjusted. The Vos, term should be trimmed to zero. 
The recommended 
trimming 
sequence is as follows: 


1. 
Adjust 
VOS) to zero directly 
by monitoring 
pin(4). 


2. 
Apply 
minimum 
value of Vx and adjust Vos, for correct 
Vo. 
3. 
Apply 
maximum 
value of Vx and adjust R" for correct 
Vo. 


RMS-to-DC Converter 
The root-mean-square 
value of a complex waveform 
can be computed 
directly by squaring, 
integrating, 
and then square 
rooting. 
The NJM4200 is idealy suited to this computation 
and the entire 
RMS-to-DC 
conversion 
can be implemented 
with 
a single device. 


A functional 
diagram 
is shown in Figure 6. An absolute-value 
circuit, or precision 
rectifier, 
first converts 
the AC input 
into a rectified 
positive 
voltage. 
Input currents 
I, and 12are made equal and will be IV'NIIR,. The remaining 
input current, 
I., is made equal 
to VofRo plus a derivative 
term, 
CodVoidt. 
Combining 
these relationships 
according 
to 1,12=IJI •. 


v ,+~ 
.!(v') =v ' 
o 
2 
dt 
0 
IN 


VIS 
Absolute-ralue 
IV,.1 


Circuit 


R, 
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The output 
voltage squared 
is the exponentially-weighted 
average of the input-voltage 
squared. 
Square-rooting 
both sides 
of the equation, 
and considering 
the polarity 
constraints 
inherent 
in this implementation, 
gives the desired 
results: 


This is the true 
RMS value of V1Nwithin 
the frequency 
range 
where 
the averaging 
time constant 
R,C,/2 
is of sufficient 
magnitude 
for low-pass filtering. 
Capacitor 
C, must be large enough in value to adequately 
average the signal at its minimum 


frequency. 
Various 
practical 
considerations 
limit performance 
for very small input signals, 
so this circuit is usually 
designed 
for a 
specific input voltage 
range. 
As with the divide and squre-root 
modes of operation, 
the NJM4200 
may require 
a stabilizing 
RsCs at the input summing 
junctions 
(pins 8, 1, and 5). 
The specific component 
values and external 
adjustments 
needed 
depends 
on the particular 
application. 
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Frequency Response and Stability 
The op amps within the NJM4200 multiplier 
are stabilized for optimum 
performance 
in the four-quadrant 
multiplier 
configuration. 
At extremes 
of input current, 
the stability 
becomes 
marginal 
and external 
phase 
compensation 
may be 
required. 
The possibility of undesired oscillations should be considered for input currents of less than 50ILA or greater than 
5OOILA.Dividing and square-rooting 
operations 
often require 
a wide dynamic range on the input currents. 


Two techniques are very helpful for assuring frequency stability and minimizing noise under a wide range of conditions: 
1. 
Connect 
a series RsCs from input summing junction 
to ground as shown in Figure 7. This network has the effect of 
attenuating 
the feedback at high frequencies 
and thereby st(\bilizing the op amp. LOop gain at high frequencies 
is sac- 
rificed, but this is seldom of concern in dividing or square-rooting 
applications. 
Recommended 
values are 10k!} for Rs 
and (J.005ILFfor Cs 
2. 
The resistor on the noninverting 
input can be bypassed as shown in Figure 7. This helps to reduce noise. 
The need for these frequency compensating 
techniques 
will depend on the application, 
particularly 
the input current range 
and input signal characteristics. 


Gain Stability 


This type of multiplier 
is very sensitive to temperature 
gradients 
across the transistor 
quad (0, to O. and O2 to 0). 


The ambient 
temperature 
tends to affect offsets, but temperature 
gradients 
will cause a gain error. 
Several steps can be 
taken to minimize this effect: 
1. 
Keep the multiplier 
physically remote from power dissipating components. 
2. 
When using printed-circuit 
boards, 
make pad sizes and layout pattern 
as symmetrical as possible. 


3. 
Head sinking or epoxy potting can be used if necessary. This will tend to prevent rapid changes in temperature 
gradient. 


Power drain within the multiplier chip itself is relatively low, therefore 
the gain stability can be very good if the IC is not 
exposed to temperature 
gradients. 


Offset Stability 


Input 
offset voltage of the op amps can be easily trimmed 
if desired. 
The effects of input bias current 
drift can be 
minimized by making the impedance 
approximately 
equal on' the inverting and non inverting inputs, The equivalent 
input 
offset will then depend only on the difference in bias currents 
rather than the absolute values, 


• 
THERMAL SYMMETRY 
The scale factor is sensitive to temperature 
gradients across the chip in the lateral direction. Where possible, the package 
should be oriented 
such that sources generating 
temperature' 
gradients are located physically on the line of thermal sym- 
metry, This will minimize scale-factor 
error due to thermal gradients. 


THERMAL 
SYMMETRY 
LINE 
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DISCONTINUED PRODUCTS 


Type No. 
FUNCTION 


NJM387 
Dual Low Noise OP-Amp 


NJM2404E 
3/4 Wired Remote Controller 


NJM26 10 
Bi-Directional 
Motor Driver 


NJM2066 
Dual Head Phone Driver Amplifier 


NJM2204B 
Log Amplifier 


NJM2075A 
Dolby B/C Type NR Processor 


NJM2175 
Dolby Prologic 
Surround 
Decoder 


NJM2219 
RF Modulator 


NJM2225A 
Video Camera 
Auto-Iris 
Function 


NJM2259 
UHF Band RF Modulator 


NJM2270 
RF Amplifier 


NJM3201 
FDD ReadlWrite 
Amplifier 


NJM2104F 
System 
Reset IC 


NJM2620 
Motor Driver for VCR 


NJM2250 
EVF Driver IC 


NJM2260 
RF Amplifier 
IC 


NJD6505/06 
NPN Transistor 
Array 


NJD651I/12113/14 
Ttansistor 
Array 
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